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Cost Information and the Federal Manager

By Harold R. Fine

This article demonstrates how Federal managers can ef-
fectively use cost data and cost analysis techniques to
identify realistic alternatives and “common sense” fae-
tors that often evade the decisionmaker. The article is
based on information the author cobtained at the Puget
Sound Naval Shipyard, Bremerton, Wash., working with
Irwin M. I’ 4ddario, assistant manager of the Seattle Re-

gional Office.

PART I

Some film biographies suggest that
the industrial giants of old were en-
dowed with unusual inspiration. From
offices that looked out over the plant,
they made irrevocable decisions, seem-
ingly in accord with advice from on
high. Maybe such owner-managers
were only movie myths; even if they
did exist, they are gone—replaced in
modern organizations by professional
managers, Similarly, pertinent knowl-
edge and ways of making it available
have replaced the moment of blind
intuitive genius pictured in Holly-
wood’s version of management
decisionmaking,

In fact, the modern manager needs
a reservoir of objective information
to help him make sound decisions that
agree with organizational purpose, in-
sure advantageous use of resources,
and complement the plans of other

managers. One of the best reservoirs
is the accouniing records.

When several important programs
are competing for limited resources,
the manager must choose among them,
and some choices may be painful to
certain groups in the organization. For
managers in that spot, cost information
is of special value.

Obviously, cost information or the
analysis of it will not dictate the one
right solution to all resource allocation
problems, but Production Department
managers at Puget Sound Naval Ship-
yard, Bremerton, Wash., use cost in-
formation to make decisions that help
them save money.

Decisionmaking at Puget Sound
Naval Shipyard

Managers of the Puget Sound Naval
Shipyard who recognize cost data as a
“common sense”’ factor of decision-

Mr. Fine is a staff development officer in the Office of Personnel Management.
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Office in 1961 and transferred to Washington in 1969. He is a CPA (QOregon) and
holds bachelor of arts degrees in business administration and in economies from
the College of Idaho. Currently, he is in the Graduate School of Government and
Business Administration at The George Washington University.
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making use it frequently in allocating
limited resources between the construc-
tion of new ships and the overhaul,
repair, or conversion of active fleet
ships. Besides jeopardizing national
security, an incorrect or untimely
decision can waste millions. For the
shipyard’s decisionmakers, who also
consider subjective information, cost
data is the principal type of objective
information used.

The mission of the shipyard is to
furnish the shipbuilding facilities and
personnel needed to suppori fleet opera-
tions, The Chief of Naval Operations
has assigned the highest priority to re-
pair and overhaul work on ships that
support the POLARIS Missile Pro-
gram. Operational commanders have
assigned the next highest priority to
overhaul and conversion work on active
ships.

The shipyard’s Production Depart-
ment is responsible for allocating ship-
building facilities and personnel among
overhaul, conversion, and new con-
struction projects; occasionally, its
managers are forced to reallocate these
resources from new construction proj-
ects to higher priority repair and con-
version work. One such reallocation,
described below, shows how the ship-
yard’s managers used cost information
and cost analysis techniques to elimi-
nate undesirable alternatives and
arrive at a decision that saved about

$1,625,000.
Why a Decision Was Needed

In January 1968, the Shipyard Com-
mander advised the Planning Depart-
ment that the U.S.S. CANOPUS, a
POLARIS submarine tender, was to be

equipped for an improved version of
the POLARIS missile beginning May 1,
1969. The Repair and Shipbuilding Di-
vision of the Production Department
determined that drydock 4 was the
only one that could be made available
by May 1, 1969.

Drydock 4 was occupied by the
U.S.S. DETROIT, a new Fast Combat
Support Ship, which was scheduled for
launch on February 15, 1969. Progress
reports dated December 1967 showed
that new construction work on the DE-
TROIT had slipped behind schedule.
The December 1967 Shop Over (Un-
der) Loads Report for Production De-
partment shops showed, however, that
the scheduled launch date could be met
because Production Department shops
would release several crews to work on
the DETROIT late in 1968 and early in
1969.

In March and April 1968, two air-
craft carriers from Southeast Asia were
unexpectedly assigned to the shipyard
for minor overhaul. Early in May 1968,
the Production Departmeni managers
analyzed the April 30, 1968, Workload
Forecast and found that the two air-
craft carriers, together with other high-
priority projects, would limit, until
early in 1969, the amount of shipbuild-
ing equipment and personnel available
for work on the DETROIT. The man-
agers concluded that work on the DE-
TROIT must remain on schedule so that
drydock 4 would be available for the
CANOPUS by May 1, 1969.

Define the Problem

Managers in the Repair and Ship-
building Division of the Production
Department reduced the problem to
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Phuto Courtesy of U.S. Navy

The U.S.S. DETROIT, AOE-4, is a new type of Fast Combat Support Ship and is
equipped to transfer supplies 1o warships at sea. The DETROIT is a combined am-
munition ship, cargo ship, refrigerator ship, and fleet oiler and carries a crew of 33
officers and 567 enlisted men. The 798-foot-long ship has a full-load displacement

of 53,600 tons.

the question “What is the most econom-
ical way to get the DETROIT out of
drydock 4 in time to prepare the dry-
dock for the CANOPUS?”

The constraints on possible solution
were: (1) other higher priority work
in the shipyard could not fall behind
schedule, (2) the DETROIT must be
launched 30 days before work could
start on the CANOPUS to allow time to
prepare the drydock, (3) a shortage of
skilled labor in the Bremerton area pre-
cluded hiring additional personnel, and
(4) the date work was to start on the

CANOPUS could not be adjusted by
the Shipyard Commander.

Identify Aliernative Solutions

In May 1968, alternatives to the

problem seemed to be:

1. Maintain the DETROIT’s Febru-
ary 15, 1969, launch date and use
overtime labor to bring construc-
tion work to a satisfactory state of
completion at launching.

2. Reschedule the DETROIT s
launch date to coincide with the

April 1, 1969, drydock prepara-
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tion date for the CANOPUS and
use overtime labor to bring con-
struction work to a satisfactory
state of completion at launching.

3. Reschedule the DETROIT s

launch date to coincide with the
drydock preparation date for the
CANOPUS and launch the ship
prematurely to avoid overtime
costs.

The Production Department man-
agers recognized that rescheduling the
launch date would not necessarily in-
sure lower overtime cost, because all
the manpower available in the shops at
regular pay rates could be required on
higher priority work late in 1968 and
early in 1969. The recent increase in
manpower requirements for higher
priority overhaul work indicated that
overtime would be needed and that, if
it were, it would make no difference in
cost if the DETROIT’s launch date re-
mained as scheduled.

At this point a manager might favor
the first of the three solutions, his
reason being that, if the same amount
of overtime would be required in any
event. it would be best to meet the antic-
ipated launch date so that the ship
could be completed on schedule. But
what were the risks of making this
decision? The wrong decision could
cause either the payment of overtime
salaries for work that might be done
in subsequent periods at regular pay
rates or the delay of the CANOPUS
which, in turn, would jeopardize the
squadron of POLARIS submarines she
serviced. In view of the risks, the
production officer asked his staff to
study the costs associated with each of
the three alternative solutions.

AND THE FEDERAL MANAGER

Use Cost Data To Help
Solve the Problem

During the cost analysis process, the
Shipyard Commander advised the
Planning Department that the Com-
mander of the Naval Ship Systems
Command had revised the start-work
date for the CANOPUS from May 1
to June 1, 1969. The start-work date
was changed because it was necessary
to keep the CANOPUS on-station to
support POLARIS missile submarines
for an additional month. Accordingly,
comparative cost data were gathered
for the initial launch date of the
DETROIT of February 15, 1969, and
for the alternative launch dates of
April 1 and April 30, 1969.

If the shipyard’s managers had not
developed adequate cost data as a rou-
tine, sound business practice, they
would have been unable to answer the
following questions.

1. How much more work must be
done on the DETROIT to launch
the ship in a satisfactory state of
completion?

2. How much work had been com-
pleted on the DETROIT as of
April 30, 19687

3. Which of the Production Depart-
ment shops would have to work
overtime to complete a satisfac-
tory amount of prelaunch work?

4. How much overtime, if any, would
be required by each shop for each
of the potential launch dates?

5. What were the aggregate overtime
costs for each potential launch

date?
6. What additional costs would be
incurred if no overtime was
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worked and if the ship was
launched prematurely on April 1
or April 30, 19697
With cost data, it was relatively sim-
ple for the assistant repair and ship-
building superintendent to obtain the
necessary information. For example,
the actual number of man-days spent
by Production Depariment shop per-
sonnel to complete prelaunch work on
the U.S.S. SEATTLE—a ship of the
same size and design as the DETROIT
—was obtained from the Man-Day Ex-
penditure Record Report. The Produe-
tion Department used these figures as
a standard for measuring satisfactory
completion of prelaunch work on the
DETROIT.
The status of work cn the DETROIT
was determined from the April 30,
1968, Man-Day Expenditure Record.

Feb. 15, 1969
Man-days of Man-days of
overtime Cost overtime
50, 000 81, 857, 000 19, 000

Apr. 1.

The number of man-days required by
each shop to complete prelaunch work
on the DETROIT was obtained by sub-
tracting from the standard the man-
days spent at April 30, 1968.

The amount of overtime required, by
shop, to meet the man-day expenditure
standard for the DETROIT was deter-
mined by comparing overload man-days
texcess of scheduled work over man-
days available at regular pay rates) with
man-days required to complete pre-
launch work. Regular and overtime
cost data reported in the Financial and
Operating Statements for the quarter
ended March 1968 were used to estab-
lish the pay rates applicable to man-day
requirements for the DETROIT. The
estimated man-days of overtime and
related costs for each of the proposed
launch dates were: *

1969 Apr. 30, 1969

Man-davs of
overtime

Cost
$488, 000

Cost

11,000 §176, 000

State Alternaiives Precisely

Since two of the three alternatives in-
volved rescheduling the launch date
(Apr. 1 or Apr. 30, 1969), the man-
agers developed a more precise state-
ment of each.

1. Maintain the established launch
date of February 15, 1969, and
use overtime labor to complete
standard prelaunch work.

2a. Reschedule the launch date to
April 1, 1969, and use overtime
labor to complete standard pre-
launch work.

2b. Reschedule the launch date to
April 30, 1969, and use overtime
labor to complete standard pre-
launch work.

3a. Reschedule the launch date to
April 1, 1969, and launch the
ship prematurely to avoid over-
time costs.

3b. Reschedule the launch date to
April 30, 1969, and launch the
ship prematurely to avoid over-
time costs.

Eliminate Inappropriate
Alternatives

The foregoing analysis of overtime
costs gave the Production Department
managers a basis for rejecting some of
the alternatives. For example, the man-
agers rejecied the first alternative,
which appeared to be the best solution

18ee PART II for details on the analytical process.
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initially, because prelaunch construc-
tion work on the DETROIT could be
completed with less overtime by re-
scheduling the launch date. Overtime
costs could be avoided because addi-
tional manpower would become avail-
able at regular pay rates later in
February, March, and April 1969. The
managers estimated the overtime sav-
ings from rescheduling the launch to
April 1 or April 30, 1969, at $1,369.000
and $1,681,000, respectively.

The alternative to use overtime and
complete standard prelaunch work by
April 1, 1969 (alternative 2a), was also
rejected in favor of using overtime to
complete prelaunch work by April 30,
1969 (alternative 2b), because the
overtime costs would be $176.000. or
$312,000 less. In studying opportuni-
ties to launch prematurely, the assist-
ant repair and shipbuilding superin-
tendent found that the ship might leak
if it were put in the water on April 1,
1969 (alternative 3a), because the hull
would not be complete enough to per-
mit air testing. This alternative could
also be eliminated because more pre-
launch work could be completed at reg-
ular pay if the launch date were
rescheduled to April 30, 1969.

Thus, by using cost information in
decisionmaking, the Production De-
partment managers limited the alterna-
tive solutions to rescheduling the
launch date to April 30, 1969, and
either completing prelaunch work by
using overtime labor (alternative 2b)
or launching the ship prematurely (al-
ternative 3b).

Question the Obvious

The managers felt that, before they
could decide which solution was best,

they would have to approximate the
costs of launching prematurely at
April 30, 1969. Premature launching
involved drydocking the DETROIT
three times instead of twice, removing
and replacing scaffolds, and sandblast-
ing and recoating several fuel and
water tanks when the ship was placed
back in the drydock. These costs were
estimated at $62,000.

Did the managers have the solution
to the problem—Ilaunch prematurely
at April 30, 19697 “No,” was their con-
clusion. One manager pointed out that
it might be more economical for some
shops to work overtime and complete
critical prelaunch work and for others
to absorb the costs of premature launch-
ing. Therefore the alternative to launch
prematurely might not be the best so-
lution from the standpoint of cost.

The results of an analysis, shown in
the table on the opposite page, estab-
lished that the overtime cost incurred
by each shop would be greater than the
related cost of premature launching.

Select the Best Solution

The Production Department man-
agers concluded that, if only the meas-
urable costs of premature launching
were considered, the best decision
would be alternative 3b: reschedule the
launch date to April 30, 1969, and
launch the ship prematurely.

Analysis and evaluation of other
factors, however, indicated that this
decision could not be based on cost
alone if launch and completion of the
DETROIT and other ships were to
remain on schedule. A study of the crit-
ical work sequence for the DETROIT

and other ships showed that some over-
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Shops requiring overtime to complete prelaunch work

Overtime costs
to complete pre-
launch work at

Cost to pre-
maturely launch
at Apr. 30, 1969

Apr. 30, 1969 {note a)
Ciritical shop work:
Outside machinists. .. ... ... .. ... .. .. ... ... £68, 000 $38, 000
Paint..........o . 19, 000 13, 000
Temporary service. . . ..... .... ... ......... 55, 000 11, 000
Total eritical . ..... . . ... ... ... ... ... 142, 000 62, 000
Noneritical shop work:
Toolmakers. .. . . . ... ... ... .. ... 10,000 . ..
Forge..... .. .. .. Lo il 4,000 ....
Pattern........... ... .. e e 16,000 . ...
Electronies.... . . .. ... . oo 4,000 .
Total noncritical . . . ... ..... ... ... 34,000 .....
Totaleosts...... . . . ........ 176, 000 62, 000

a Additional costs of premature launching that would be incurred by all shops which could be identified directly

with a shop performing critical prelaunch work,

time would be necessary because of
(1) the limited space for men to work
aboard ship and (2) the shortage of
men in critical trades. The managers
also wanted to maintain flexibility for
emergency and late-developing work
during the 12 months under considera-
tion, and the use of some overtime
labor would provide it.

Accordingly, the managers formu-
lated a new alternative—reschedule the
launch date to April 30, 1969, and use
overtime to complete essential pre-
launch work. This alternative solved
the problem, because it reduced over-
time costs from $176,000 (alternative
2b) to $142,000 by eliminating $34,-
000 in overtime costs related to non-
critical prelaunch work.

If the managers had decided to act
on intuition and use overtime to meet
the original launch date of Febru-

ary 15, 1969, they would have risked
$1,715,000 unnecessarily.
The tabulation of overtime costs and

spending

savings for each alternative solution
is shown on p. 10.

Through effective use of cost infor-
mation and cost analysis techniques,
the shipyard’s Production Department
managers arrived at a rational solution
to the DETROIT resource allocation
problem. The use of cost data helped
the managers minimize the cost of
making drydock 4 available for the

- CANOPUS and maintain their ability
to support active fleet ships within
authorized time frames.

The procedures followed in finding
a solution to this problem demonstrate
that cost data and cost analysis tech-
niques are useful tools and that effec-
tive use of these tools can stimulate
identification of realistic alternatives
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Cost savings based

Alternative solutions Cost upon the least
desirable alternative
1. Launch ship on Feb. 15, 1969, and use overtime labor to
complete standard prelaunch work. .. .... ... ... .. ... 81,857,000 ...... .....
2a. Reschedule launch date to Apr. 1, 1969, and use over-
time labor to complete standard prelaunch work. . 488, 000 &1. 369, 000
2b. Reschedule launch date to Apr. 30, 1969, and use over-
time labor to complete standard prelaunch work. .. ... 176, 009 1. 681, 000
3a. Reschedule launch date to Apr. 1, 1969, and launch
the ship prematurely to avoid overtime costs. . . .. M ®
3b. Reschedule launch date to Apr. 30, 1969, and launch
the ship prematurely to avoid overtime costs. . .. . 62, 000 1,795, 000
4. Reschedule the launch date to Apr. 30, 1969, and use
overtime labor to complete essential prelaunch work .. 142, 000 1,715, 000

1 Invalid alternative.

and “common sense” factors that might
otherwise evade the decisionmaker.

Epilogue

After making the original decision
to reschedule the launch date of the
DETROIT to April 30, 1969, Produc-
tion Department managers examined
the need for 30 days to prepare dry-
dock 4 and determined that it could
be prepared in 10 days without over-
time. Accordingly, the launch date for
the DETROIT was changed to May 15,
1969, so that more work could be com-
pleted before the ship was launched.

The managers further determined
that shop personnel could work on the
CANOPUS for about a month while it
was tied to a pier; after that, the ship
would have to be drydocked. Because
the extra month would permit shipyard
workers to complete most of the stand-
ard prelaunch work, the managers
decided to defer the launch date of the
DETROIT to June 14, 1969. Later they

10

found that this date conflicted with
another commitment, and the launch-
ing was reset to June 21, 1969,

The DETROIT was launched on
June 21, 1969. Between April 30, 1968,
and June 21, 1969, 6,900 man-days
of overtime were charged to the
DETROIT. The overtime cost about
$230,000. The variance between actual
and estimated overtime costs
caused by (1) shops shown as over-
loaded working more overtime than
expected and perhaps completing more
than the standard amount of prelaunch
work and (2) shops shown as under-
loaded working overtime. For purposes
of analysis, overtime charges by over-
loaded shops are priced out at the hali-
time rate of pay, whereas underloaded

was

shops are priced out at the full time-
and-one-half rate of pay (see p. 12).
The CANOPUS entered drydock 4
on July 1, 1969; undocked on Octo-
ber 5, 1969; and left the shipyard on
February 5, 1970, 2 days after the
originally scheduled departure date.
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PART II

Description of Cost-Based Reports
and Hoiw They Were Analyzed
in Solving the U.S.S. DETROIT
Problem

As discussed on page 7, man-days
actually spent on the SEATTLE to
launching were selected as the standard
for measuring a satisfactory state of
completion the DETROIT at
launching. The man-days spent on the
SEATTLE before she was launched
(Mar. 1, 1968) were summarized
from the Detail Man-Day Expenditure
Records of each shop (see Exhibit I).

To get the number of man-days spent
on the DETROIT at April 30, 1968, the
assistant repair and shipbuilding super-
intendent scheduled the man-days spent
by each shop from the Production De-
partment Workload Forecast Report
dated April 30, 1968. (For an example
of the applicable section of this re-
port for Shop 938, Outside Marine Ma-
chinists, see Exhibit I1.)

To determine which shops would re-
quire overtime to complete prelaunch
work on the DETROIT at each of the
three possible launch dates (Feb. 15,
Apr. 1, or Apr. 30, 1969), the assist-
ant repair and shipbuilding superin-
tendent referred to the Production De-
partment Shop Over (Under) Loads
Report which summarized Planning

on

Department estimates of manpower re-
quirements. These estimates were based
on labor cosis experienced in complet-
ing other ships. This report (see Ex-
hibit III) shows, for each month over
a 24-month period, the number of man-
months that each shop is expected to be
in an overload position (excessive

11

work) or an underload position (poten-
tial idle time).

The cumulative effect of projected
overloads and underloads for each shop
was scheduled for each of the proposed
launch dates (see Exhibit IV). Man-
month figures were multiplied by 21
working days a month to arrive at
man-days.

Man-days of overtime required by
each shop at each of the potential
launch dates were determined as
follows:

1. The man-days spent on the DE-
TROIT by each shop at April 30,
1968 (see Exhibit II), were sub-
tracted from the man-days spent
in completing prelaunch work on
the SEATTLE, the sister ship used
as the standard (see Exhibit I).
This computation established the
man-days needed to complete pre-
launch work on the DETROIT.

. The total number of man-days
budgeted for the DETROIT from
May 1, 1968, to January 30,
March 31, and April 30, 1969, re-
spectively, were recorded from
the Man-Day Expenditure Record
{see Exhibit I1).
When the man-days budgeted (as
determined in step 2) exceeded
the standard (step 1), the differ-
ence was deducted from the shop
overload for the DETROIT. When
budgeted man-days were less than
the standard, the difference was
added to the shop overload.

As constraints, man-days of over-

time had to be equal to or less

than the man-days required to
complete prelaunch work (com-
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puted in step 1) and overtime re-
quired as of March 30 and
April 30, 1969, could not exceed
overtime required as of Febru-
ary 1, 1969,

An example of how these computa-
tions were made and how the constraints
were applied for Shop 938, Outside
Marine Machinists, for the April 30,
1969, launch date is shown below.

1. Man-days of shop overload at Apr. 30. 1968 (907 man-months x 21 man-days

a month). .

2. Standard man- days requlred to cmnplete prelaunch W ork baeed on

those required for the SEATTLE .

3. Man-days spent on the DETROT l‘ as of Apr. 3() 1968

4. Additional man-days required to complete prelaunch work on the

DETROIT..

5. Man-days budgeted for the DET ROIT from \1aw 1, 1968 to

Apr. 30, 1969

6. Excess of man-days budgeted over the remainder of standard man-days

required to complete prelaunch work. .

7. Maximum man-days of overtime required in Shop 938 at Apr. 30, 1969.

Constraints

1. Overtime required cannot exceed man-days required to complete prelaunch

work according to step 4 above. . ..

2. Overtime required as of Apr. 30, 1969, cannot exceed overtime required as of
Feb. 1, 1969, which was determined in the same manner as in steps 1 through

7 above.

19,047
7.010
—176
6. 834
...... —16, 989
.......... —10,155
§, 892
........ 6,834
4,335

Thus the amount of overtime re-
quired for Shop 938 at April 30. 1969,
was 4,335 man-days.

The man-days of overtime required
by each shop were priced by computing
and applying the actual overtime cost
per man-day from data reported in the
shipyard’s Financial and Operating
Statements dated March 1968 (see Ex-
hibit V). The {full time-and-one-half
rate per man-day was applied to all
shops that were expected to be in an
underload position (idle time expected
in the shops) at April 30, 1969, since
overtime work would not be required if
the launch dates were rescheduled to

April 30, 1969. Only the hali-time rate
was used for shops in an overload posi-
tion at April 30, 1969, since overtime
would be required, in any event, to
complete work at this date. The resulis
of these computations showed the ag-
gregate overtime cosis that would be
incurred at each of the three proposed
dates.

The Production Department esti-
mated the additional man-days of shop
labor that would be required by each
shop if the ship was launched prema-
turely. The estimate was based on engi-
neering standards. Shops that would
use overtime to do critical prelaunch
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work were assigned part of the addi-
tional man-days of labor on the basis
of engineering judgment. Man-days of
labor were converted to dollars by ap-
plying regular pay rates for each shop.
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To improve the clarity, logic, and complete-
ness of the presentation, the author supple-
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certain descriptive information provided by

13

shipyard personnel and made some of the
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of Rear Adm. W. F. Petrovic and Navy per-
sonnel at the shipyard who made possible this
demonstration of how cost information can be
used effectively in decisionmaking. Special
acknowledgements go to the shipyard’s Pro-
duction Department managers—Capt. E. R.
Meyer, USN; Capt. C. E. Slonim, USN; L.
Comdr. R. Matzner, USN—who furnished the
detailed information used in this article; and

to Dr. William Hoth, GAQ’s writing skills
consultant, for his advice and help in editing.



COST INFORMATION AND THE FEDERAL MANAGER

EXHIBIT 1
Man-Day Expenditure Record

Man-Days Spent by Shop on the U.8.S. SEATTLE (ACE-3) at Launching on
Mar. 1, 1958

Shipfitters Welding Sheet Boiler Pipefitters  Toolmakers Forge Inside
Code 911* 926+ metal 941 956 336 923 """?;"3‘{““5
10260 .. _......_. 109, 504 121,874 11, 503 7,664 41,574 912 2,259 19, 025
11260 . _......_. 2 1 2 1 10 .. 1
14260 ... ... - - e 2
Total_______. 109, 506 121,875 11, 505 7,665 41,584 912 2,259 19,028
Outside Pattern  Electricians  Electronics  Wood- Paint Sandblast  Temporary
Code marine 994 951 967 working 971+ 9 services
machinists 964 999
938+
10260___......_.. 6,988 1,187 5,661 170 12,511 9,119 23,760 6,518
11260, oL L R . | RO,
14260, ... .. __._. 22 1) I
Total....__.. 7,010 1,191 5,721 266 12,511 9,119 23,761 6,518

*Critical to undocking.

Source: Mar. 1, 1968, Detail Man-Day Expenditure Record.
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EXHIBIT I
30 APR. 1968

Puget Sound Naval Shipyard, Production Department Workload Forecast, Shop 938—Outside Marine Machinists

Predicted men per day

Hull No. Ship name Type of availability ~ Start Comp. Man-day SYM Man-days —
estimate expended May June July Aug.  Sept. Oct. Nov. Dec. Jan.
1968 1968 1968 1968 1968 1968 1968 1968 1469

AD-38 PUGET SOUND.....___.. New Constr_._____ 010465 080268 20,000 PD 18, 385 33 26 16 o i
ADE-3 SEATTLE __. . New Constr. 060165 073169 25,790 PD 10,138 57 58 59 59 60 60 61 61 62
AOE-4 DETROIT . ...ooo.o. New Constr.__.._. 080166 123169 26,780 PD 176 53 54 54 59 68 70 72 74 7%

Hull No. Ship name Type of availabihty  Start Comp, Man-day SYM  Man-days Feb, Mar. Apr. May June July Aug.  Sept. Oct.

estimate expended 1969 1969 1969 1969 1969 1969 1969 1969 1969

AD-38 PUGET SOUND......._.. New Constr___..__ 000865 080268 _ . e
AOQE-3 SEATTLE. ... New Constr______. 060165 073169 _. .. .. .. .o.... 61 58 34 25 20 10 ..
AQE-4 DETROIT_ ___._________. New Constr_______ 080166 123169 .. .. 76 77 77 78 79 79 80 71 37
Cumulative man-months to Apr. 30, 1969, for U.S.S. DETROIT .o il L 809
Estimated working days per month___.__. .. L. e 21
Predicted man-days to Apr. 30, 1969 oo . . e e el .. 16, 989

AUTHOR'S NOTES:

Man-day estimate is a Planning Department estimate based en engineered and estimated standards which are used to measure work requirements of individual jobs for each ship.

Man-days expended 1s accumulated from actual time recorded on employee time cards,

Predicted men per day 1s based on an allocation, month-by-month, of total man-days estimated by the Planning Department to complete the job. [Muitiply by 21 (average workdays per month
from May 1, 1968-Apr. 30, 1969) to convert to predicted man-days per month.]
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Shop Over (Under) Loads Report—Production Department, All Ships—All Shops

EXHIBIT I

Ship-  Welding  Sheet Boiler Pipe- Tool-  Forge  Inside Outside  Pattern  Elec- Elec- Wood-
Date fitters 926* metal 941 fitters  makers 923 machin- marine 994  tricians  tronics  working
* 956 39 ists 931 machinists 951 967 964

1968
May... . _...._. 65 83 178 40) (46) 7 18 (87 (49) 3 @n 8 4
June__ 186 43 1 21 (47) 6 13 8 2 6 34 9
July_ 90 70 32 (28) (11 5 6 (35) (36) 2 27 23) (¢1)]
August. 182 166 21 10 30 6 10 22 117 3 67 29 31
September __..___ 168 136 23 25 108 5 13 57 185 3 223 72 52
October____ N 18 3 (38) (i (€] 2 3 (33) 53 ... .. 129 45 9
November__._._.. (35) (45) (55) (36) (30) 9 [¢)) 4 31 ) 61 21 (5)
December_ . ... [U)Y) 9 (72) (38) (18) 7 ) 17 48 ) 42 ) n

1969
January__......_. (46) (69) s (18) 99 4o 50 129 ¢)] 108 62 (11
February_ .. _ (44) (82) (70) 1) 189 4 3) 68 184 ) 12 85 (22)
March__.___ - (119) (156) (107) @n 186 2 ) 11 143 ) (15) 69 (50)
Apnil_.__. - (126) @ (122) (23) 99 1 ®) (40) 120 O] (78) 88 (52)
May. ... (103) (212) [C7) T 17 2 (€] (67) 17 O] (38) 156 (41)
June ... n (190) (56) 30 89 9 (10) (48) 184 (O] 18 125 (36)
July ol (55) (155) (40) 54 106 9 [¢)] (10) 196 O] 90 132 (35)
August___._..__. (85) 175 (50) 64 39 1 7) 3 160 @ 106 72 (58)
September________ (160) (239) (98) 61 (59) 6 (¢ 4 60 ) 72 13 (85)
October__._...._. (261) (325) (173) 50 217) [CONN Y5 (51) (56) (6) (39) @3N (1
November___.___. (354) (440) (233) 22 @31 @) a5 (122) (141) ) (153) (62) (133)
December. . .. __. 421y (521) (282) [C)) (433) @)  an (208) (220) ) (266) (82) (152)

1970
January___._..._. (458) (566) (318) 32) (537) Ay an (245) (291) ©) (384) (44) (160)
February_....... (522) (629) (354) (54) (655) 1o (19 (280) (400) ®) (444) (113) (178)
Mareh.____.....__ (532) (643) (358) (57) (879) oy  (20) (289) (418) 8 (458) (126) (180)
April_.o.. (506) (620) (52) (655) (284) (388) (431 (€19] (171)

*Critical to undocking.

(349)

(©)]

Source: Apr, 30, 1968, Computer Workload Forecast.
AUTHOR'S NOTE: Figures shown on this schedule are based on engineering estimates of man-months required to meet production schedules for ail ships assigned to the shipyard as of Apr. 30, 1968,
Estimated man-months to complete work that may be assigned in subsequent months are not included.

)

Paint
971*

Sand-  Temporary
blast servites
972 999*
111 11
15 23
(48) 7
102 42
84 55
(35) 19
(82) 2
(111) (10)
(86) 2
(76) 5
(111) 11
(131) (10)
(89) )
(68) (10)
(48) (8
(57) (16)
(89) (29)
(145) (46)
(191) (61)
(262) (76)
(306) (84)
@a77) (108)
(392) (113)
(375) (103)
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EXHIBIT IV

Production Department Work Paper Analysis of Cumulative Shop Over (Under) Loads, All Ships—All Shops

Ship- Weiding  Sheet Boiler
Date fitters 926* metal 941
911* 917
65 83 178 (40)
251 126 269 (19)
341 196 301 47
523 362 322 (57)
691 498 345 (32
709 501 307 (43)
674 456 252 a9
603 365 180 (117)
1969
January... .. 557 296 106 (135)
February_ ... _ 513 214 31 (156)
March_____. .. 394 58 (71) (183)
April.__._ ... 268 (153) (193) (206)
May_ __.....____. 165 (365) (250) (206)
June ... 9 (555) (346) (176)
uly ool 39 (710) (386) (122)
August._________. (46) (885) (436) (58)
September____.___ (206) (1,129) (534) 3
Qetober. ... (467>  (1,469) (707> 53
November_.___.__ (821) (1,909) (940) 75
December__._.._. (1,242)  (2,430) (1,222) 66
1970
January__..__.... (1,700)  (2,996) (1,540) 33
February..._... (2,222) (3,625) (1,8%4) (21)
March.___._. . (2,754)  (4,268) (2,252) (78)
April .ol (3,260) (4,888) (2,601) (130)

Pipe-
fitters

(76)
265

(451)
550
667
756
862
901
842
625
3

119)

(656)
(1,311)
(1, 930)
(2, 645)

Tool- Forge  Inside Outside ma- Pattern  Elec- Elec- Wood- Paint Sand-  Temporary
makers 923  machin-  rine ma- 994 triclans  tronies  working 971* blast services
396 1sts 931 chinists 938* 951 967 964 972 999+

7 18 @87 (49) 3 @n 8 4 53 1§81 j$31

13 3l (95) (7)) 9 7 17 eeeeenn. 74 126 134

18 37 (130) (83) 11 34 6) ) 87 78 141

24 47 (103) 34 14 101 (35) 24 155 180 183

29 60 (51) 199 17 324 37 76 218 264 238

31 63 (84) 252 17 453 82 85 242 229 257

40 62 ) 283 16 514 103 80 252 147 259

47 60 74) 331 14 556 99 69 258 36 249
51 60 24) 460 13 664 161 58 269 (50) 251
55 57 a4 644 12 776 246 36 291 (128) 256
57 52 55 787 11 761 315 (14) 294  (237) 267
58 a4 15 207 7 683 403 (66) 285 (368) 257

60 36 (52) 1,078 3 647 559 (107) 289 457 254

69 26 (100) 1,262 [¢)] 665 684 (143) 301 525 244

78 19 (110) 1,458 (%) 753 818 (178) 318 573 236

89 12 (102) 1,618 9) 861 888 (236) 329 630 220

95 5 (98) 1,678 (13) 933 801 (321) 325 719 191

91 (6) (149) 1,622 (19) 894 864 (432) 292 864 145

88 1) (271) 1,481 (26) 741 802 (565) 227 1, 055 84

80 (38) (480) 1,261 (33) 475 720 717) 10 1,317 8
69 (55) (725) 970 (40) 131 676 877 (63) 1,623 {76)
59 (74)  (1,015) 570 (48) (313) 563 (1, 055) (258) 2,000 (184)
19 94 (1,318 152 (56) an) 437 (1,235) (457) 2,392 (297)
40 (112)  (1,598) (232) 63y (1,202) 346 (1,408) (648) 2,767 (400

*Guticat to undacking.

Source: Apr. 30, 1968, Shop Over (Under) Loads Report.
AUTHOR'S NOTE: This workpaper summarizes the cumulative effect, i.e., the running balance, of the month-to-month allocation of manpower required for each production shop on all ships Dala
for each shop was obtaned from the Production Department Shop Over (Under) Loads Report.
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EXHIBIT V

Detailed Overhead Expense Statement—Report EXCS 7330-12, Feeder #6

Outside marine machinists

Expense center 938 Quarter 3 Fiscal year 1968

Current quarter

Cost class/function

Fiscal year to dats

Labor

Materijal Total Budget

Code

Labor Material

Total

Overhead

Direct (a)

Hours Amount

Hours Amount

47,188.1 $255,135.69
3,555.1 26, 553. 59
200.0 1,000. 34
50,943.2 282, 689, 62

380 _.____ .. .
55,431.8 282,689, 62

186,413.7 $875,497.97

Regular time (b)

31,761.4 186, 962. 33

1,540.9 6,054, 15
219,716.0  1,068,5'4.45
10,174.0 ...
11,762.0 __.
6,722.4 . _________ .
1,253.0 ...
249,627.4  1,068,514.45

Overtime (c)
Holiday premium
Subtotal
Annual leave taken
Sick leave taken
Holiday leave taken
All other leave taken
Total available

Overhead

Direct

Hours Amount

Hours Amount

136,093.3  §710,646.14
11,801.5 84,989. 93
621.2 2,979 36
148, 516.0 798,615.43
11,4290 ...
3,652.0 ...
6,3608 ___..___.......
3040 oo
170,261.8 798,6.5.43

AUTHOR’S NOTES:

518,263.0  $2,389,881.28
92,416.2 523,790.85
4,309.8 16, 294. 99
614,989.0 2,929,967, 12
55,220 ... ... ...
28,796.0 ... ...
23,8312 ... ...
5,460.0 .. .. ... ...
728,298.2 2,929,967.12

(a) Figures included above for Shop 938, outside marine machinists, are based on employee time cards and payroll records maintained by the Accounting and Dis
bursement Division, Comptroller Department.
(b) Average rate for 8 hours of work at regular pay rates for the quarter ended March 1968, was computed as follows: $875,497.97 +-186,413.7 hours X 8 hours

per day=$§37.40.

(c) Average rate for 8 additional hours of overtime work at overtime pay rates for the quarter ended March 1968, was computed as follows: $186,962.33+-31,761.4
hours8 hzurs per day=$47.12.
The overtime differential rate for the quarter ended March 1968, was determined by taking 14 the man-day rate at overtime pay (14X47.12=§15.71).
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““At Your Serwce, Mr. Cc:mgressmc:m!&"’z

By Costandine Machakos

Congressman John B. Anderson of Illinois provides some
interesting answers to questions often asked by GAQO

staff members.

In the approximately 50 years that
the General Accounting Office has been
in existence, one of its principal goals
has been to be of service to the Con-
gress. We have strived in the past to
meet the requests and needs of the Con-
gress, and we in the GAO have often
wondered how the results of our efforts
are received. In an attempt to shed
some light on questions often raised by
GAO stafl members and in order to
betier serve the Congress, we asked
Congressman John B. Anderson of 1lli-
nois if he would be kind enough to take
time from his busy schedule to answer
some questions and give us some candid
comments.

Congressman John B. Anderson rep-
resents the 16th Congressional Dis-
trict from Illinois and received his A.B.
and J.D. degrees from the University
of Illinois as well as an LL.M. degree
from Harvard Law School. He was a
member of the U.S. State Department’s
Diplomatic Service in 1952 and was
sent abroad and stationed in West Ber-
lin for 214 years as an advisor on the
staff of the U.S. High Commissioner

for Germany. He was first elected to the
Congress on November 8, 1960, and
presently serves as the chairman of the
Republican Conference. In addition, he
is a member of the Rules Committee
and the Joint Committee on Atomic
Energy.

Mr. Anderson’s commenis about a
number of matters on the minds of

GAO staff members follow.

1. When you were a freshman Con-
gressman, how did you initially become
acquainted with the congressional serv-

ices provided by the GAO?

My experience stemmed from my
committee duties and, while not unique,
would not normally be shared by Mem-
bers who never served on the Commit-
tee on Government Operations.

As a freshman Congressman in the
87th Congress, 1 was elected to the
Committee on Government Operations
which has a particularly close relation-
ship with the General Accounting Office
because the committee is, both by stat-
ute and by rules of the House, charged
with the responsibility of considering

Mr. Machakos is a supervisory auditor in the Boston Regional Office. He is a gradu-
ate of Northeastern University where he received his B.S. degree in business admin-
istration and has been with the General Accounting Office since 1953.
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initially all proposed legislation, mes-
sages, petitions, memorials, and other
matters relating to budget and accouni-
ing measures (other than appropria-
tions). As related duties, the com-
mittee has also been assigned the
responsibility of receiving and examin-
ing reports of the Comptroller General
of the United States and of submitting
such recommendations to the House as
it deems necessary or desirable in con-
nection with the subject matter of such
reports, and studying the operation of
government activities at all levels with
a view to determining its economy and
efficiency.

During the 87th Congress, the Com-
mittee on Government Operations, in
discharging its duty under Rule XI,
8(c) (1) of the House, received and
examined hundreds of reports of the
Compiroller General. Sharing in this
duty as well as participation in the
investigations and hearings based on
some of these reports provided an in-
troduction in depth to the General
Accounting Office and its assistance to
Congress and its committees. More-
over, the then ranking member of
the committee arranged to have a
legislative liaison attorney from the
General Accounting Office brief the
minority members and acquaint them
with services available to individual
Members of Congress and with publi-
cations of the GAO.

2. Whai, in your opinion, is the best
way of introducing freshmen Congress-
men to the services provided by the

GAO?

In my opinion, nothing can take the
place of the personal touch in intro-

20

ducing freshmen Congressmen to the
services provided by the GAO. In this
conneciion, I am impressed with the
indoctrination provided Members, both
new and old, by the legislative liaison
attorneys who have visited our offices.
I have always found these gentlemen
personable and effective. By the same
token, 1 heartily endorse the seminars
that have been instituted since my days
as a freshman. These seminars spon-
sored by Members of the House and
the Legislative Reference Service to-
gether with the American Political
Science Association have been very
well received. 1 understand that the
Comptroller General has participated
in such seminars and has briefed the
new Members about the assistance that
the General Accounting Office can pro-
vide Congress, its committees, and its
Members.

Of course, GAO publications, such as
the Annual Repori of the Comptroller
General, the annual Compilation of
GAO Findings and Recommendations
for Improving Government Operations,
and the monthly GAO Newsletter, are
also valuable for indoctrination pur-
poses. But I think that, in this case,
they are most valuable as a supplement
to the personal briefings,

3. Do you have sufficient time to read
the many GAO congressional reports
which may cross your desk?

I wish I did have time to read the
hundreds of GAO reports that cross
my desk during each Congress. Un-
{ortunately, I can peruse in detail only
those of special significance to me.
However, I make it a point to be ap-
prised of the subject matter of other
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reports. Staff members and I find that
the tear-out digests included in each
bound report are most helpful in this
regard as is the annual compilation of
GAO findings and recommendations.

4. What is your opinion of these GAO
congressional reports regarding useful-
ness to you, length of report, contents,
recommendations, timeliness, etc.?

Usefulness, length, contents, recom-
mendations, and timeliness of reports
are matters of subjective judgment, and
what may seem right to one Member
may not seem so to another, which
could be one of the reasons the work
of the General Accounting Office has
not always been beyond criticism.

The Commiitee on Government Op-
erations has conducted formal reviews
of the activities of the General Account-
ing Office from time to time and has
made recommendations for increasing
the effectiveness of its reporting activ-
ities. The quality and effectiveness of
the reports to Congress issued by the
General Accounting Office have been
questioned on each occasion. In re-
viewing many of these criticisms, 1
must agree that they were valid when
made. However, [ am well satisfied in
noting that the GAO has always been
responsive to changing requirements
and to constructive criticism with the
result that the style, format, and con-
tent of reports to the Congress have
been much improved. However, I would
prefer less of a time lag between com-
pletion of audits and investigations and
the issuance of the resultant reports.
The effectiveness of a report is closely
related to its timeliness.

21

5. What suggestions would you make
for improving the GAOQ congressional
reports so that they could be of greater
use to a Congressman?

Now that the audit reports to Con-
gress encompass a broader scope than
formerly, I have no specific suggestions
for improving them. GAQO reporting
practices have evolved over a period
of almost half a century and in their
present form meet my needs and those
of Congress as I see them. Specific in-
formation that I may need as an indi-
vidual Member can usually be provided
upon request. I am sure that as new
and expanding Federal programs in-
crease the need of Congress for more
information and assistance, improve-
ments will be indicated. For the mo-
ment, at least, I am satisfied.

6. During your congressional career,
which GAO congressional report do
you consider most noteworthy to you
and why?

I could not begin to narrow down the
thousands of reports issued by the
Comptroller General to the one most
noteworthy to me. I am sure that each
is of significance in its own frame of
reference. Recent reports that aroused
widespread interest and are still fresh
in my mind are the 1969 reports on the
Economic Opportunity Aet programs,
and the construction grant program for
abating, controlling, and preventing
water pollution. I consider these two
reports noteworthy because of their
comprehensive analysis of complex
programs and their objectivity in areas
having great potential for controversy,
but I would not want to be recorded as
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ranking them more noteworthy than the
many others of significance.

7. In general, have the GAO congres-
sional reports had any influence on you
regarding the votes you cast on pending
legislation? Can you mention an
example?

There is no question but what GAO
congressional reports have been an in-
fluence in my evaluation of many leg-
islative proposals. My vote is always the
end product of a thought process
which takes into account a number of
factors including, where appropriate,
GAOQ’s impartial appraisals of the fi-
nancial and management problems that
would be involved in the proposed leg-
islation. I would hesitate to assess the
impact of any one report on any one
vote since it could hardly be sorted out
from the cumulative impact of a suc-
cession of GAO reports on the congres-
sional mind. Moreover, it may be
countered or reinforced by other in-
puts to the decisionmaking process.

8. During congressional hearings in
which you participated, which was the
most noteworthy regarding contribu-

tions made by the GAO?
The contributions made by GAO to

congressional hearings are not always
apparent even where they are most real.
Much of the assistance provided by
GAO to a committee entitled thereto is
not evident as such in the hearing. One
can see the audit reports and the re-
ports on pending legislation and one
can hear the testimony of the Comp-
troller General and other officials of the
Office; however, one is not always fully
aware of the extent of the GAO staff

22

assistance furnished the committee, of
the informal conferences behind the
scenes, and of the special investigations
conducted for the committee at the re-
quest of the chairman. I would. there-
fore, no more describe the GAO con-
tribution at a particular hearing as the
most noteworthy than I would describe
the size and shape of an iceberg having
seen only the tip above water.

9. In congressional hearings, do you
feel that the GAO presentations have
been informative and useful? If not,
how do you feel that the GAO can pro-
vide a more useful service in congres-
sional hearings?

GAO presentations at hearings have
impressed me by their persuasiveness
and lack of bias. Certainly they have
been informative and useful. The
Comptroller General and other officials
of the Office have been among the more
competent and effective witnesses to ap-
pear at hearings which I have attended.

10. While it is difficult to speak for
others, would you care to comment re-
garding the value your fellow Members
of Congress place upon the GAO?

The consensus of Members of Con-
gress appears to be that the agency has
done an outstanding job for Congress
and for the taxpayers.

11. Overall, do you believe the present
activities and functions of the GAQ are
useful to the Congress?

As a source of information, the pres-
ent activities and functions of the
General Accounting Office are not just
useful to the Congress, they are
indispensable.
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12. How do you envisage the future
role of the GAO and its relations with
Congress in this fasi-changing world?

Certainly I would expect the agency
to continue discharging its duty of
reporting fully and fairly to Congress
on matters which concern it. Thus, I see
the role of the GAO in its relations with
Congress remaining constant in mission
and purpose while the agency adapts
its procedures and reporting practices
to meet the increasing congressional
need for objective information and
assistance. The adaptability of the

23

agency has been demonstrated recently
by the establishment of a systems anal-
ysis capability in the GAO reflecting
the Comptroller General’s awareness of
the growing need of Congress for assist-
ance in determining the relative bene-
fits and costs of the proposed establish-
ment or expansion of Federal programs.
I am confident that the responsiveness
with which the General Accounting
Office has in the past met changing re-
quirements and constructive criticism
will continue to be the tradition and
practice of the agency.
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The Role of Professional Activities
in Career Development

By Willaim D. Martin, Jr., and J. Dexter Peach

Two articles in the Summer 1969 GAO Review discussed
GAO’s career development program and the general area
of career development and planning. This article pro-
vides a more detailed discussion of the importance of
professional activities in the career development of GAQ
staff members.

In 1968, GAO initiated a career de-
velopment program. Although an in-
tegral part of an individual’s career
development stems from day-to-day job
performance and formal training ses-

The Ever-Increasing Need
for New Skills

Anyone who reads a daily newspaper
must be deeply impressed by the com-

sions, the program places significant
emphasis on those professional activi-
ties which transcend day-to-day job
performance. In this article, we explain
in some depth why, in our opinion, pro-
fescional activities are important to the
career development of GAO staff mem-
bers. We also describe some of the
advantages of the various types of pro-
fessional activities.

plexity of the problems facing today’s
society. With the increase in world
population and the problems related
to such an increase, one can expect the
problems of the future to be even more
complex. One must also be impressed
by the speed with which changes occur
in today’s society. New techniques and
ideas spawned by technological ad-
vances are soon outstripped by still

Mr. Martin is an assistant director in the Civil Division. He joined the General Ac-
counting Office in 1959 after receiving a bachelor of business administration degree
from Wake Forest College. He has served as a professional development counselor
and in 1968 received the General Accounting Office’s Career Development Award.

Mr. Peach is a supervisory auditor in the Civil Division. He joined the General
Accounting Office in 1960 afier receiving a bachelor of science degree from the
University of South Carolina. He is a professional development counselor and in
1969 received the General Accounting Office’s Career Development Award.

Both are certified public accountants in the State of Virginia, belong to the American
Institute of Certified Public Aceountants and the National Association of Accountants,
and are currenily enrolled in advanced degree programs at The George Washington
University.
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newer techniques and ideas. Increas-
ingly, there is a tendency for routine
work to be mechanized. This tendency
has manifested itself in the increasing
numbers of jobs requiring employees
with higher skill and knowledge levels.

Peter Drucker—the noted modern
management theorist—has taken the
position in his recent book “The Age
of Discontinuity: Guidelines to Our
Changing Society” that certain changes
already visible in today’s society rep-
resent only “the tip of the iceberg” of
change which will materialize in the
years to come. Drucker not only fore-
sees significant changes in technology,
economic theory, and the role of social
and political organizations, but also
identifies the key discontinuity of to-
day’s society as the role which knowl-
edge has assumed as “‘the central capi-
tal, the cost center, and the crucial
resource of the economy.” Drucker as-
sumes that, in tomorrow’s society, the
extent of an individual’s knowledge
will determine his position and power.
He theorizes also that the knowledge-
able worker of tomorrow, to produce
effectively, must be given challenging
work and allowed to perform as a
professional.

The relevancy of Drucker’s com-
ments to career development in GAO
is twofold.

First, technical or “knowledge” obso-
lescence is a problem GAO staff mem-
bers will continually have to face as
they attempt to conduct audits of in-
creasingly complex Government pro-
grams. Most GAQ staff members, by
the nature of their work, are generalists
instead of specialists and therefore
have need for at least a minimum skill

PROFESSIONAL ACTIVITIES

level in numerous areas, many of them
technical. Moreover, as changes occur,
skill levels must be kept up-to-date;
otherwise, the utility of the skill
declines significantly or it becomes
useless.

Second, performance as a profes-
sional carries a somewhat broader con-
notation than just everyday on-the-job
performance. The true professional

_will make the necessary effort to ward
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off technical obsolescence, acquire
needed additional skills, and give some-
thing of himself

profession,

to improve his

In our view, the key emphasis of
GA(Q’s career development program is
to increase staff members’ awareness
of their professional responsibilities
and encourage them to avoid becoming
stagnant. Obviously. the types of pro-
fessional activities which fill one per-
son’s needs may be of little benefit to
another. Under the program, each staff
member must have a part in identify-
ing, from among the opportunities
available, those activities which pro-
vide the greatest benefits to him.

Types of Professional Activities

Just what opportunities are avail-
able? The principal ones are well
known and include: (1) becoming a
certified public accountant (CPA),
{2) taking advantage of opportunities
for continuing education and possibly
working for an advanced degree, (3)
participating actively in one or more
professional organizations, and (4)
writing articles on subjects of interest
for professional publication or per-
forming other similar research activi-
ties. Let’s consider just how each of
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these opportunities relate to the career
development of GAO staff members.

Recognition as a Certified Public
Accountant

Although GAO has substantially
broadened its recruiting base in recent
years, about one-half of the new em-
ployees are accountants. For those per-
sons with an accounting background,
recognition as a certified public ac-
countant still is considered the hallmark
of professional attainment.

GAO has always encouraged staff
members interested in obtaining a CPA
certificate, chiefly through the spon-
sorship of review courses in Washing-
ton and certain regional offices. At
June 30, 1970, there were 486 GAO
staff members registered as certified
public accountants. Substantial in-
creases in this number can be antici-
pated when one considers that 83 GAO
staff members have successfully passed
the competitive examination and are
fulfilling experience requirements prior
to being awarded their certificates.
Also, in the Washington, D.C., area
alone, 17 of the 70 persons atiending
GAOQ’s review course either passed all
parts of the May 1970 examination or
obtained the necessary parts to com-
plete the examination, and the vast
majority of the others passed two or
more parts.

Any discussion of the merits of be-
coming a certified public accountant
cannot be dismissed without briefly re-
citing the significant changes taking
place in the accounting profession in
recent years. Increased interest has been
expressed in upgrading the educational
qualifications of those persons allowed
to take the examination and in provid-

ing some means of assurance that rec-
ognized certified public accountants
keep current with changes in the ac-
counting profession and new develop-
ments in related disciplines.

Specific examples of the significant
developments occurring in the account-
ing profession in the past few years in-
clude:

—The publishing of a book in March
1969 entitled ‘“Horizons for a
Profession: The Common Body of
Knowledge for Certified Public
Accountants.” This book contains
a number of recommendations
concerning the types of knowledge
which certified public accountanis
should have and the changes which
must be made to broaden the
educational background of those
entering the accounting profes-
sion. The final effects of this book
are yet to be determined; never-
theless, it has become the catalyst
for increased discussion about
changes in accounting education.

—Subsequent to the publication of
“Horizons,” the appointment by
the American Institute of Certified
Public Accountants of a committee
on education and experience re-
quirements for certified public
accountants. The December 1968
issue of the Journal of Account-
ancy included a paper prepared by
this “Academic
Preparation for Professional Ac-

committee on

counting Careers” which con-
tained recommendations on educa-
tional requirements which certi-
fied public accountants should be
required to meet.

—Increased expression of the view



that college accounting programs
should be extended to 5 years.
This thinking is related to the
recommended changes in educa-
tional requirements in that 4 years
will no longer be sufficient time
for the accountant to obtain all
necessary training.

—Action by the lowa State Board of
Accounting to require all certified
public accountants wishing to reg-
ister to practice in 1972 to {urnish
evidence of participation in con-
tinuing education for a minimum
of 15 days within the preceding 3-
year period. This action was con-
sistent with a 1967 proposal by the
President of the American Insti-
tute of Certified Public Account-
ants that the accounting profes-
sion undertake a program of
“compulsory continuing educa-
tion.”

The recent developments in the ac-
counting profession were spawned by
the ever-increasing awareness that the
accountant of tomorrow will require
knowledge in many disciplines other
than accounting to effectively perform
his job. Further, those already certi-
fied cannot be smug in their profes-
sional attainment but must continually
reeducate themselves, to effectively cope
with our changing society. Applicabil-
ity of this type of thinking. of course,
cannot be restricted to the accounting
profession but can be equally applied
to the need for continuing education
by persons in disciplines other than
accounting.

Continuing Edueation

The term “continuing education”
has won increased acceptance in recent
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years and is one that professional peo-
ple can expect to hear for a long time.
The action by the Iowa State Board of
Accounting may be only a forerunner
of actions requiring compulsory con-
tinuing education as a prerequisite for
continued professional recognition—
not only in accounting but in other
professions.

The emphasis on continuing educa-
tion has already had a significant im-
pact on GAO. Since passage of the
Government Employees Training Act
authorizing Federal agencies to reim-
burse employees for the cost of outside
training courses which are job related,
the number of GAO staff members tak-
ing graduate-level itraining has con-
sistently increased. In fiscal year 1970,
there were 414 GAO staff members who
received financial assistance for job-
related courses.

Although the individual taking a
course may be enrolled in an advanced
degree program, the key to obtaining
Office participation in the cost of the
course is that it be job related in a way
that will improve the individual’s
ability to perform his job.

Because GAO staffi members have
varied educational backgrounds and
perform work on a broad variety of as-
signments, the areas in which further
training could be beneficial are diverse.
Some of the more significant areas are
discussed below.

this first
may seem unusual, but consider

the number of new GAO staff

members who do not have ac-

1. Accounting—Listing

counting degrees. Although they
are not expected to become deeply
involved in technical accounting
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work, they can expect exposure to
situations where knowledge of ac-
counting would be helpful. For
those who aspire to higher man-
agerial positions, a knowledge of
accounting will be an essential
part of the broad knowledge base
enabling them to perform their
jobs more effectively.

. Advanced Managemeni and Be-
havioral Sciences—Many GAO
employees—in particular, those
with an accounting degree—have
an educational background heavy
in technical courses with little
emphasis in the management and
behavioral science area. Yet, it
seems obvious that a career ob-
jective of these staff members is
to reach a managerial position
requiring administrative as well
as technical competence. A better
understanding of modern man-
agement techniques and current
theories of motivation as set forth
by leading behavioral scientists
would certainly appear to be a
necessity for the GAO employee
aspiring to a supervisory or man-
agerial position.

. Analytic Techniques — Govern-
ment agencies have placed more
and more reliance in recent years
on the use of various types of
analytic techniques in providing
management with information
necessary for decisionmaking.
Usually extensive use is made of
higher mathematics in the at-
tempt to quantify information. If
GAO is to continue to evaluate

quire a betier understanding of
higher mathematics and systems
analysis techniques and their re-
lationship to the planning-pro-
gramming-budgeting system now
in use in Government agencies.
Without these types of skills, GAO
cannot expect to effectively re-
view agency programs and con-
tinue to be responsive to the needs
of the Congress.

. Automatic Data Processing—All

of us are aware of the importance
of computers in today’s world and
of their still untapped potential.
GAO has made available to its
staff members a number of inter-
nal training courses which pro-
vide a basic understanding of
automatic data processing. In
view of the importance of a better
understanding of automatic data
processing to future GAO audit
efforts, GAQO staff members
should take the opportunity to
build on this basic understanding
by obtaining additional training.

. Miscellaneous and unknown—

This item is listed to close the
circle of continuing education
opportuniiies by providing for
(1} the myriad of miscellaneous
other areas in which a GAO staff
member could seek self-improve-
ment (such as the ability to write
and speak eflectively) and (2)
those as yet unknown develop-
ments which will take place in the
future and with which GAO em-

ployees should become familiar.

The opportunities for continuing edu-
the effectiveness of Government cation are many. In varying degrees,
programs, its employees will re- all of us have a need to renew our-

28



selves by taking advantage of such
opportunities. Each individual should,
in light of his background and interest,
determine the opportunities which
would be most beneficial to his GAO

career and pursue them.

Professional Organizations

Membership and active participation
in professional organizations offer a
number of distinet advantages and
opportunities.

First is the opportunity to meet and
associate with individuals from other
Government agencies, private industry,
and public accounting, who bring with
them different experiences and ideas.
Because members of professional or-
ganizations have a common profession
but come from diverse backgrounds
within that profession, the program and
publications of the organization must
be so constructed as to have broad ap-
peal to all elements within the organi-
zation. For the GAO staff member, the
result is that membership in a profes-
sional organization can keep him from
living a sheltered existence and can ex-
pose him to new ideas and opinions to
which he otherwise might not be
exposed.

Moreover, many professional organi-
zations are in the forefront of develop-
ing continuing education courses for
their members and others in the pro-
fession. Many GAO staff members are
members of the American Institute of
Certified Public Accountants, the Na-
tional Association of Accountants, and
the Federal Government Accountants
Association and are well aware of the
extensive efforts of these organizations
in the area of continuing education.

Perhaps the most important of the
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advantages of a professional organiza-
tion is that it offers one of the best long
term opportunities for continuing pro-
fessional development throughout one’s
career. Stafl members embarking on
their careers should consider that, as
the years go by, continued membership
and active participation in a profes-
sional organization will be one of the
best means of keeping current with the
rapid changes taking place in their
chosen profession.

Lastly, the goal of any professional
organization is to foster improvement
of the profession from within, by pro-
viding a forum for discussion of new
ideas and concepts. As such, the pro-
fessional offers  the
professional the unique opportunity of
returning something of himself to im-
prove his profession. In our opinion,
one of the significant characteristics of
the true professional is that he is in-
terested not only in improving himself,
but also in improving his profession.

organization

The professional organizations open
to GAO employees with both account-
ing and other backgrounds are many.
The choice of organizations should be
based on the individual staff member’s
interest. In any respect, the key is not
just choice of an organization but also
active participation in the organiza-
tion’s activities. Little evidence gather-
ing is required to postulate that you
will only derive from membership in a
professional organization exactly what
you put into it.

Professional Writing and
Research Activities

Detailed discussion of this type of
professional activity is not really neces-
sary. It simply is the opportunity to
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take an area of interest, research it, and
sort of “do your own thing.” After all,
that’s what the authors are doing in this
article, expressing their personal views
about the role professional activities
can play in career development in GAO.

For GAO employees or for any in-
dividual, this opportunity to express
personal views is important. since re-
ports worked on as a member of an
organization must of necessity present
a collective organizational viewpoint
rather than an individual viewpoint. In
addition to the personal stimulation of
the individual, the sharing of experi-
ences, exchanging of viewpoints, and
expounding of new ideas in profes-
sional articles provide the individual
with a further opportunity to contribute
to the health and growth of his chosen
profession.

Concluding Thoughts

Opportunities for career development
through participation in professional
activities do not begin and end with
those discussed in this article. The im-
portant fact is that the opportunities
are many and varied. Within the broad
framework of available opportunities,
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each individual should participate in
selecting and pursuing those which are
best suited to his own career objectives
and goals.

John Gardner in his excellent book
“Self-Renewal™ discusses the various
attributes of the process of renewal and
its importance in today’s world to the
renewal of the individual, the organiza-
tion, and society in general. Gardner
uses the term “‘self-renewing man” and
describes him as “one for whom the
development of his own potentialities
and the process of self-discovery never
end.”

Although Gardner’s definition of the
“self-renewing man” can be related to
all aspects of life, it has particular ap-
plicability to those working in a profes-
sional environment. The opportunities
available for participation in profes-
sional activities offer us a means for
continuing to renew both ourselves and
our profession. The advantages of such
participation perhaps are really not
advantages at all but are essential ele-
ments of the continued professional
growth necessary for the individual to
maintain his professional stature in the
face of today’s dynamic society.



4

GAO Interest and Involvement in
Defense Manpower Problems

By Charles M. Bailey

The following paper is based on an address by the author
before the Civilian Manpower Management Institute at
the Naval Training Center, Orlandeo, Fla., April 22, 1970,
It discusses the interest of the General Accounting Of-
fice in manpower problems in the Department of Defense,
some of the observations made during audit work in this
area, and the direction of present and future efforts

which are intended to contribute toward

improved

organization and manpower usage.

Sometimes the General Accounting
Office is challenged as to its competence
in a given area. At other times it is
assumed to be the ultimate expert in
almost everything concerning the use of
the taxpayer’s dollar. We are not easily
discouraged when someone suggests
that we’re in over our heads, and al-
though we don’t mind admitting on oc-
casions that we have developed some
exceplional talents, we believe that the
truth lies somewhere between the two
extremes. In the case of manpower
management, we frankly admit to being
in the learning curve, but we believe we
have lots of company.

Much of our recent work has indi-
cated to us that managers everywhere

are developing a new or increased
awareness of the nature of human effort
as a critical resource. As one Defense
official recently observed, so much at-
tention has been given 1o money as a
resource that the term “financial man-
agement” and its concepts are well
defined and widely accepted. while rel-
atively little comparable attention has
been given to manpower as a resource.
We agree with him that the time is ripe
to build some “manpower manage-
ment”’ concepis.

This is not meant to imply that noth-
ing is now being done. We have re-
cently learned of many projects which
have been undertaken that appear to
be solid groundwork for a new direc-

Mvr. Bailey, as the dircctor, Defense Division, is responsible for overall direction
of GAO work in the Department of Defense. He previously served as director of
the European Branch and as assistant director, associate director, and deputy
director of the Defense Division. Before being assigned to the Washingion office
in 1952 as assistant director of audits in charge of field operations, he was chief
auditor for GAO’s Western Zone, which at that time included the 11 Western States,
and the territories of Alaska and Hawaii. Mr. Bailey has been with the General

Accounting Office since 1935.
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tion. There are many indications that
we are on the verge of important
breakthroughs in concepts and tech-
niques for manpaower management.

Manpower As a Resource

Let us look at how much of this
manpower resource is utilized in the
defense effort.

Information is not readily available
to sum up precisely the total manpower
requirements for defense programs.
However, in 1965 a congressional sub-
committee estimated that the $6.6 bil-
lion cost of direct-hire defense civil
service employees for that fiscal year
would be roughly matched by costs for
active duty military members used in
supporting roles and the services of
coniractor employees, amounting to
$1.5 billion and $4.5 billion, respec-
tively. In all, they estimaied the total
cost of defense labor to be about $12.8
billion at that time, This figure does
not include any costs of military per-
sonnel in purely military assignments.

Comparable direct cost figures for
the 1971 budget are estimated to be
$11.4 Dillion for direct-hire services
and $2.3 billion for military personnel
in support work. Indirect costs—that
is, through contract—amounted to
about $7.7 billion in awards of support-
and service-type contracts for fiscal
year 1969. In summary then, the value
of manpower utilized in the defense
effort—exclusive of military operation-
al units—adds up to somewhere around
$22 billion at present levels. That rep-
resents a considerable resource.

Basic Sources of Manpower

The basic sources of manpower
available to managers in defense pro-
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grams are directly hired civilian em-
ployees, military personnel used (in
other than their basic military duties),
and contractors used ta accomplish
tasks with their own manpower re-
sources. The term “basic sources” is
used to distinguish between such sup-
plementary sources of effort as over-
time and the services of consultants,
although overtime on occasions has
been a significant source of manpower
and is therefore of concern to man-
power managers.

These sources are also summarized
in the alternatives identified by a de-
{ense manpower official in discussing
one of our assignments with us not long
ago. He pointed out that there are just
six alternatives available to a manager
when he has a job to do:

1. He can use civilian personnel.

2. He can use military personnel.

3. He can go to contractors,

4. He can use available personnel
on overtime.

. He can postpone the work.

. He can elect not to perform the
work at all.

o

That pretty well sums it up—somebody
has to furnish the manpower or the job
simply does not get done.

GAO Review of Resources

The selection of alternatives by the
military departments has been the sub-
ject of several reviews by GAOQ, largely
associated with congressional interest
concerning in-house versus contract
sources of labor. Our principal inter-
est was in cost studies underlying the
election between in-house staffing and
the use of contractors; but we were also
concerned with questions of legality of



contract structure. In the latter area, we
regard the Civil Service Commission
as having primary jurisdiction because
it is directly concerned with Federal
personnel laws.

Civil Service Commission Rules

As a result of several situations
questioned during the midsixties, the
Commission has established a body of
principles for determining when con-
tracts for services are in conflict with
the laws governing Federal service. In
essence the Commission ruled that any
situation is illegal wherein the rela-
tionship between the contracting agency
and the contractor’s personnel is tanta-
mount to that of employer-employee.
This was a needed clarification—or
perhaps, more accurately, a restate-
ment—of guidelines, and the Commis-
sion rulings have enabled agencies lo
restructure questionable contracts in-
volving personal services to task-type
confracts,

Although we were involved in some
of these cases and our own General
Counsel concurred in the basic opinion
expounded by the Civil Service Com-
mission, our principal consideration of
contracting for services has been in
comparaiive costs and in the factors,
such as personnel limitations (ceil-
ings), which have contributed to reli-
ance on contractors.

Contract Versus In-House Operations

There has been a tendency in recent
years, with the exception of fiscal year
1969, to increase the reliance on con-
tractors because of the personnel lim-
itations intended to control the number
of Federal employees. In addition, the
cuidelines governing contract versus in-

403—497—70——3
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house decisions provided by the Bureau
of the Budget in Circular No. A-76
favor the use of contracts, or at least
they have been construed to have that
effect.

In brief, A~76 manifests the execu-
tive branch philosophy of relying on
the private sector to satisfy the Gov-
ernment’s “commercial and industrial”
needs. We found, however, that A-76
was being applied in many cases to ac-
tivities which were clearly not indus-
trial or commercial in nature, the
result being that comparative cost
studies were not required. We also
found cases in which cost comparisons
had been made but contracts had heen
awarded or continued in spite of show-
ings that in-house operations would be
more economical.

In general, our A-76 studies showed
that in-house operations {requently
were more economical than contracts
because of the need in contracts to pro-
overhead and
profit or fees. Contracting might be

vide for contractors’

more economical when contractors
furnish substantial amounts of facilities
or equipment, but most of the activities
in question have been performed
within Government-owned facilities.
the principal contractor contribution
being manpower and supervision.

As an example of potential savings
available by terminating the contract
and converting the work to in-house
operation, our cost studies! of a re-
search activity indicated minimum an-
nual savings of about $475,000 in a
total contract cost of a little over $5 mil-

1 Report on Savings Available by Using Government
Rather Than Contractor Employees for Certain Serv-
ices—Department of the Air Force (B-158685, Julv
22, 1968) . ’
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lion. This estimate is based on maxi-
mum redistribution of the contractor’s
overhead to other contracts, but the
potential savings in this case could have
been greater—as much as a million
dollars—if not all the overhead were
absorbed by the Government in other
contracts. This particular organization
was created with contractor support but
with the intention of early conversion
to in-house operation. Several years
later when we made our review, no
cost studies had been made, and it ap-
peared to us that the principal reason
for continuance of contractor support
was inability to obtain spaces for civil
service employees.

In the course of our contract versus
in-house studies, we concluded that
there was a general Jack of uniformity
in the cost factors to be considered as
well as in the manner of application.
Our work precipitated a great deal of
study and discussion on cosis by our
Office, industry representatives, con-
gressional committees, the Department
of Defense, and the military depart-
ments. Although there is no final con-
especially on the part of
industry representatives, we believe

Sensus,

that our efforts resulted in better de-
fined guidelines generally acceptable to
all other parties.

To sum up our views on selection
between in-house and contract alter-
natives, it is our position that, in those
cases where continuing services are not
purely commercial or industrial in na-
ture and the contractor would assume
no significant risk, the decision should
be based on cost unless there are com-
pelling reasons to do otherwise. As to
the matter of ceilings, it is our opinon
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that the imposition of ceilings defeats
its basic objective when the needed
work is done through contract at much
higher cost. In other words, the Govern-
ment still buys the required resource—
manpower—but in a more costly way.

Other Management Considerations

Aside from the question of selecting
between in-house and coniract per-
formance, our attention has recently
been directed to manpower manage-
ment procedures applicable to certain
operations for which decisions have
been made to go the contract route. In
other words, we are concerned with
controls used through or by the con-
tractor to insure economical and effec-
tive use of his personnel once he gets
the job. The activities at which we are
looking are the operating or support
service contracts at major test ranges.
In one case, the contractor’s services
have cost more than $1.3 billion over
the past 15 years, and in recent years
have involved 10,000 employees and an
annual payroll of ahout $100 million.

We began to look into this situation
because apparently no procedure had
been provided to develop criteria for
manpower requiremenis for the serv-
ices required, although the contract
arrangements consisted essentially of
reimbursements for salaries, wages,
and related costs for the contractor em-
ployes. Successive annual contracts or
amendments are evidently negotiated
on the basis of adjustments to the
previous situation, rather than a zero
baseline effort, for each contract period
to allow for manning requirements
based on the services to be performed.

Our review indicates that the agency
has tended to accept the contractor



manning levels as a proper baseline. It
appears to us that an effort of this size
merits some procedure to assure the
agency that the contractor manpower
effort is fully directed to agency needs
and that only minimum essential man-
hours are paid for by the Government.

Manpower as a Producer

So far we've talked about manpower
in the collective sense, which adds up
to some pretty big dollar values. In a
very real sense, however, manpower—
as well as manpower management—
ultimately breaks down to the individ-
ual performing the work itself: @ man
doing his job. At this level, manpower
management takes on some different
aspects, The essential concern is getting
the right man in the right job at the
right time. Also of concern is produc-
tivity, which is necessarily measured
on an individual basis. In putting man-
by-man effort together toward total
program effort, we are concerned with
organization.

Having the right man in the right
job at the right time involves recruit-
ment, placement, training, and develop-
mental or career programs aimed at the
future. Having the right man in the
right place at the right time also calls
for an acceptable determination of
requirements.

GAO Review of Manpower Usage

Some of these areas we have been
concerned with include recruiting,
training, staffing standards, productiv-
ity, and organization. We are also just
beginning to look into career develop-
ment in its broad sense, because our
previous work has touched only on the
fringes in dealing with the various ele-
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ments, such as training, assignment,
and rotation.

One of our inquiries in 1969 was
concerned with the attention given to
hard-to-fill categories of skills in short
supply in comparison with the routine
handling of recruiting and uiilization
of civilian manpower skills. In this
instance we were concerned with cleri-
cal and professional as well as the blue-
collar skills. We found that manage-
ment in this area was largely decentral-
ized and that procedures differed
widely, even within installations. At
one of the installations we visited, we
found that there were no formal pro-
cedures for exchange of information
on critical shortages and that not even
informally had all vacancies been re-
ported. We recommended to the Sec-
retary of Defense ? that some uniform
guidelines be provided for identifying
critical shortages and that reporting
procedures he established to insure
centralized departmental attention to
these problems,

In September 1969 we reported to
the Secretary of Defense ® on a review
of stafling standards and criteria. This
review was primarily concerned with
how the military services establish the
number of personnel required for
maintaining facilities and operating
utilities. We also tested productiv-
ity and work-measurement procedures
used to plan and evaluate work proj-
ects. We visited one installation in each
of the military services.

At one establishment we found that
guides had not been established io
determine manpower requirements for
craftsmen but that staffing criteria had

2 B-146824 (letter), dated June 26, 1969,
3 B-133370 (letter), dated Sept. 4, 1969.
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been developed for related manage-
ment, supervisory, and administrative
positions. Provision had been made for
manpower validation studies, but the
responsible area headquarters organ-
ization had not made such a study.
Although we were unable to evaluate
the initially established manpower ceil-
ings, we noted that subsequent adjust-
ments generally related to personnel
ceilings or fund availability rather than
to manpower requirements.

We also made work-sampling obser-
vations—a practice not used by local
managemeni—in order to evaluate pro-
ductivity. Workers and craftsmen at
that location were productive 61 per-
cent of the time, indirectly productive
26 percent of the time, and nonproduc-
tive 13 percent of the iime. We
concluded that several areas needed
management attention and that such
work-sampling observations would be
a useful device for identifying and
directing such management attention.

In another study, reported to the
Congress in December 1969,* we found
that the usefulness of performance
standards at selected installations was
impaired by shortages in the staffing
and the incomplete training of special-
ists. We also found that an unsuitable
plan of standards development had re-
sulted in inefficient utilization of per-
sonnel on a production line because
factors used in developing standards
were not compatible with actual func-
tions and variances for individual jobs
had not been developed inasmuch as

4 Need to Improve Performance Standards for More
Efficient Use of Civilian Production Personnel in the
Department of Defense {B-167982, Dec. 29, 1569).
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composite percentages had been com-
puted covering several jobs. The key
difficulty in this case was that the first
and third operating sections exceeded
the operational capability of the second,
which controlled the entire output. We
identified about 60 employees in excess
of actual requirements. Subsequently
13 positions were eliminated, leaving
an excess of over 40 employees who
received total pay of about $280,000 a
year, We recommended that a review
be made of this operation to redefine
the various jobs. establish new stand-
ards, and balance the workload between
sections and operators and that the
staffing be adjusted accordingly.
Concerning the training of civilian
employees, we recently completed a re-
view with the objective of evaluating
the administration and operation of
overall training at the installation level,
a major portion of our effort being de-
voted to in-house or internal training.
Statistics reported to the Civil Service
Commission indicate that, although ap-
proximately 80 percent of all employees
trained are instructed within their own
agencies, little has been done to iden-
tify the cost of such training, A con-
gressional subcommittee report?® has
emphasized that Federal managers need
such cost data in order to make sound
decisions the various

on training

programs.

Manpower Management

Our work in the manpower area to
date has demonstrated the significance
of manpower factors in program man-
agement. We are convinced that there is

5 H.R. 329, dated June 1, 1967.



a constant need for making manpower
planning an essential part of an
agency’s or an activity’s overall mission
planning.

Some factors affecting manpower are
within the controlling authority of op-
erational managers, while others are
controlled {from the outside or from
higher levels. One of the most obvious
of these conirols beyond the discretion
of managers is the ultimate limit on re-
sources which can be made available
for the defense effort. No doubt the
most familiar of such limits is the per-
sonnel ceiling limitation or, more re-
cently, the hiring limitation imposed by
the Revenue and Expenditure Control
Act of 1968. There is also the overall
limit on money which comes down to
the manager through budgetary
processes.

There is an even broader limitation
of the availability of skills within our
total national manpower resources. This
limitation produces the competition for
services in which compensation, mobil-
ity, fringe benefits, and job challenge
become integral factors.

Personnel Ceilings

Our initial work was largely con-
cerned with ceilings as a factor in the
contract or in-house alternative which
gave rise to the A-76 studies previously
mentioned. This work indicated that we
should look deeper into how ceilings
are used and should consider their ef-
fectiveness as a manpower management
technique. As a result of our review
covering 12 Army, Navy, and Air Force
activities,® we concluded that civilian

8 Management of Civilian Hiring Limitations and
Recruiting by the Department of Defense is Costly
(B-165959, Dec. 30, 1969).
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personnel ceiling management lacked
flexibility and that procedures available
to activity managers for requesting
needed personnel spaces were lengthy,
cumbersome, and often unproductive.
This situation, complicated by recruit-
ing difficulties, had resulted in uneco-
nomical or undesirable
coniracting for services.

We undertook a further study of
ceiling controls while the restrictions

otherwise

under section 201 of the Revenue and
Expenditure Control Act of 1968 were
in effect. These restrictions became
effective at the beginning of fiscal year
1969 and were repealed shortly after
the end of the fiscal year. More pre-
cisely, the restrictions should be re-
ferred to as “hiring limitations” rather
than personnel ceilings. The principal
difference was in the manner of ad-
ministration, but as a practical matter
the result was much the same as far as
the operational manager was concerned.

We subsequently updated our work
to relate it to the procedures for admin-
istering personnel ceilings, instituted
by the executive department following
repeal of section 201. We found that
fund limitations were currently a more
controlling factor over employment
than were the personnel ceilings. We
consider this a demonstration that
ceilings are unnecessary when effec-
tive overall program conirols

established.

This is consistent with our general

are

position that ceilings are a somewhat
artificial and “last resort” means of
controlling program effort. We are of
the opinion that in an optimum situa-
tion the manager at the operating level
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should be authorized to carry out a
well-defined program without restraints
as to the nature or source of manpower
resources he applies, and we have made
proposals along these lines,

Recruiting

The recruiting problems we noted in
connection with our earlier ceilings
review were partly within and partly
beyond the control of activity managers.
We noted ineffective recruiting practices
including failure to advertise in trade
and professional journals, inability to
make firm commitments to prospective
employees because of hiring limits or
ceilings, delays in selecting candidates
and in contacting them, uncompetitive
salaries offered, and failure to offer de-
sirable tours of duty following com-
pletion of duty in remote areas—prac-
tices which are followed by Department
of Defense contractors and other Gov-
ernment agencies. The Office of the
Secretary of Defense, in response to our
proposal that recruiting efforts be in-
tensified, advised us of several actions
being taken to sirengthen recruiting
practices and to increase their effective-
ness.

Other Areas

An example of a somewhat unlikely
area that we have looked into involves
labor relations and collective bargain-
ing processes.

About 2 years ago we made a pre-
liminary survey of the employee-
management cooperation program au-
thorized by Executive order. Although
we believed that most of the program
objectives had been substantially met,
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one significant observation related to
the varying degrees of recognition
given to employee organizations, the
tendency being to more readily give
recognition to the larger units. We also
noted that, in some instances, a con-
structive relationship was apparently
lacking between employee organiza-
tions and installation officials, largely
because there appeared to be a mutu-
ally accepted general attitude that dis-
agreement was inevitable and total
agreement could never be achieved.
This atmosphere would frustrate the
relationship needed to attain the basic
purposes of the Executive order, and
we suggested that emphasis be given
to carrying out dealings between
parties in an atmosphere of full co-
operation and mutual respect.

These two issues touch directly on
morale, but they indirectly involve
costs, since they affect the time required
for negotiations and resolving griev-
ances as well as the employee effective-
ness related to morale,

The Challenge to Management

In spite of the restraints which may
affect the utilization of civilian em-
ployees, we believe that the greatest
incentive can be achieved through the
management of the work itself. This, we
believe, is the greatest challenge, be-
cause the Government pay system often
doesn’t provide the incentive found in
the private sector, We would recom-
mend a continuous, good selling job on
the goals of the service missions and
the importance of the individual con-
iribution. In a phrase, this might be
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boiled down to “‘mission orientation.” together with its sensitivity to the ap-
We would also recommend down-to- propriate times when an employee
earth communication by management, needs to be kicked, patted, or left alone.
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Women—An Emerging Presence in GAO

By Eve E. Sheppard

This article discusses the development of women in GAO
in technical and professional pesitions and compares
their status with women in other Government agencies

and in industry.
An Appraisal

Since the reign of Queen Victoria,
life styles—particularly in the United
States—have gone through dramatic
changes because of various scientific,
economic, technical, and educational
developments. These life styles are now
beset by social upheavals which will
cause further changes. However swift
and compelling the modes of living
have altered since the romantic and
nostalgic Victorian age, the family of
man, by and large, still places dolls in
the arms of girl children while expect-
ing boy children to put together me-
chanical toys or to play at strenuous
athletic games. The aptitudes of either
child might evolve to adult preoccupa-
tion alien to child rearing, skyscraper
building, or athletics.

Dr. Rebecca Sparling of General
Dynamics explains a very interesting
observation about herself: “There is
nothing inherently feminine about mix-
ing a given batch of materials, expos-

ing it to a definite temperature for a
definite time and producing a cake.
There is nothing inherenily masculine
in mixing a batch of materials, exposing
it to a definite temperature for a given
time and producing iron castings.” She
has done both and has found them

satisfying activities.
Changing Times Set the Trend

Definite ideas of what is woman’s
work and what is man’s work remain
as a barrier to the full equal opportu-
nity of women. Yet crises occur and
impel women forward. During World
War II, because a large segment of
qualified men were in military service,
the efficient operation of Government
business was imperiled. Training pro-
grams were initiated in both business
and Government segments of our
economy. Women were invited, even
urged, to enter the labor force. ‘

During World War II, the General
Accounting Office was hard pressed to

Mrs. Sheppard is a transporiation specialist in the Transportation Division and has
been with the General Accounting Office in various capacities since 1945, Presently
Mrs. Sheppard assists the Office of the General Counsel and the Department of
Justice in handling legal matters involving Government transportation.
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accomplish its increased workload.
Crash recruiting and training programs
were developed to qualify persons for
the various audit, claims settlement, and
reconciliation functions of the Office.
As was the case with indusiry and other
Government agencies, these programs
resulted in offers to women of positions
rarely made available to them. During
this period, the writer was introduced
to the audit of transportation vouchers,
an audit area previously an almost ex-
clusively masculine preserve.

The observation made by Dr. Spar-
ling of what is woman’s work relates
significantly to those women who en-
tered the transportation classes in the
early 1940’s. That training program in-
volved an 8-hour day, 6 days a week,
and continued for 2 months, Such long
hours were necessary because the trans-
portation industry probably has the
most complex pricing structure of any
service in the American economy. The
audit of transportation vouchers re-
quires a specialized technique of apply-
ing the proper rate to each segment of
the spectrum of commodities shipped
by and for the Government. The rates
are found in an expansive library of
territorial tariffs. The tariffs read like
a foreign language to the uninitiated.
During the period when the Govern-
ment received a 50-percent rebate from
certain railroads because the route
used was over tracks laid on Govern-
ment grants of land, the audit was com-
plicaited by the necessity of determin-
ing the division of revenue earned by
each carrier. Also mandatory to the
audit of transportation vouchers is
knowledge concerning the decisions of
the Comptroller General, the courts,
and the appropriate regulatory agen-
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cies. Universities had yet to offer a B.S.
in transportation, so the training pro-
gram became, like the law office of yore,
the laboratory for the future profession
and helped to qualify persons as trans-
portation technicians.

Just as there is a specialized language
for accounting, engineering, mathe-
matics, and medicine, transportation
also has a language. The three women
who were graduated from the first
in 1943 were
among the first of many who followed
to learn that language. By 1945, the
old, male-oriented order was chang-
ing—grumbling and storming a bit in
the process. Transportation audits may
have been but one of the areas to ex-
perience these assimilation problems.

transportation class

Chit-Chat

In retrospect there is humor. The
spittoons furnished by the Government
vied with waste baskets for space in the
cramped offices, and they were inter-
changeably used by some of the rail-
road men. If a spittoon was not handy,
spittle sailed into the nearest waste
basket. Those nearby hoped the colorful
flutter of bubbles would hit its mark.
The vocabularies of these old-timers
were abrasive. While dainty {eminine
ears may have heard, they pretended,
for the most part, deafness. Important-
ly, women were proving their capabili-
ties. Gradually, though grudgingly, the
new breed was tolerated. In time,
young, clean-cut men returned from
military service and from specialized
training. A definite aura of change took
place in the Transportation Division.
Spittoons gave way to cigaretie trays or
cigar receptacles. Transportation was
becoming more sophisticated. New
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types of equipment added to the rolling
stock were dynamic innovations for the
transportation of the future. The audit
of transportation vouchers, although no
longer concerned with land grant divi-
sion of revenue, developed other com-
plex attributes.

Women
many were among those who aitended
the off-campus courses given after hours
at GAO in order to enhance their
knowledge and appreciation of their
careers in transportation. They found
satisfaction in their employment. They
had helped to bear the heavy flow of
work during the World War II years.
Many were earning more than would
have been possible without their train-
ing. Although they were established in
their positions, promotions for them
were slow.

employees matured and

Progress

By 1950, however, a number of
women had been recognized as rate
experts and had been assigned to posi-
of increasing
Notably, among them was Mrs. Mar-
garet Quinn. Her varied career has led
her to a position in which she works
with the Office of the General Counsel
and the Department of Justice in the
resolution of legal
matters.

tions responsibility.

transportation

Women have achieved status in the
Transportation Division in areas other
than the audit techniques. For instance,
Mrs. Avis Bour is chief of the Fiscal
Management Branch and is charged
with keeping one-third of the Trans-
portation personnel functioning. The
Fiscal Management Branch is entrusted
with keeping carrier accounts’ records

IN
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and claims in a fluid state of accessibil-
ity. After the audit is performed and
overcharges are recorded, a system of
accounts pinpoints the carrier’s over-
charges and processes the collection of
these overcharges by deduction action
or by routing the account to the legal
stafl for special or legal handling. A
staff of 250, most of whom are women,
process the workload. Mrs. Bour’s job,
which is one of high-level management,
requires her to confer with representa-
tives and officers of foreign and domes-
tic freight and passenger carriers and
also with officials of other Government
agencies where matters of records, man-
agement, and accounting are concerned.
She is principal advisor to the director,
Transportation Division, on adminis-
trative policies relating to carrier bill-
ing practices. Presently the highest
rated woman in the Transportation Di-
vision, she holds a GS—13 classification.
At this writing, Transportation Divi-
sion has nine women in the GS-12
level, whereas a little more than 2 years
ago. Miss Eleanor Mowbray, then a
supervisor, was the only woman in this
grade. Assigned to the Transportation
Division professional staff late in 1969,
she became its first ranking woman.
Miss Jerry Rubar, a former trans-
portation specialist whose degrees in
English and political science qualified
her to teach high school subjects, de-
cided in the 1950’s to get another de-
gree. Encouraged by her associates, she
began to study law, a field in which she
was intensely interested. Today she is
a juris doctor. She was the first woman
in the General Accounting Office to ob-
tain a GS-14 grade. That grade remains
the highest of achievement for any



WOMEN—AN

woman in GAO.Four women are
GS-14s today—Miss M. Tais Spencer,
also a former transporiation specialist;
Mrs. Rita D. Hornyack; and Mrs.
Margaret L. Macfarlane. All are at-
torneys in the Office of the General
Counsel.

The Evidence Shows

Meanwhile, what has been happening
to women in GAO as a whole is re-

All agencies
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flected in a survey of the status of
women in grade 7 and above. The fol-
lowing chart shows figures for full-time,
white-collar employment as of Octo-
ber 31, 1968, versus those figures for
all agencies. The figures are from Pam-
phlet SM 62-04, June 1969, entitled
“Study of Employment of Women in
Federal Government, 1968” prepared
by the U.S. Civil Service Commission.

The worldwide, full-time white-col-

General Accounting Office

Total Percent

Grade employed Women women
T 154,379 54,866 35.5
T 47,053 9,781 20.8
9. . ..., 168,818 39,665 23.5
10.......... 26,779  3.295 12.3
1., 149,390 16,807 11.3
12.. . 126,334 8,451 6.7
13,0, 90,905 3,824 4.2
..., 45,588 1,743 3.8
5. .. 25,466 695 2.7
16....... .. 5.907 97 1.6
7. ... .. 2,096 25 1.2
18....... 1,016 9 .9
Above 18 616 16 2.6

lar employees of all agencies totaled
1,963,870, of whom 667,234 were
women, representing 34 percent of the
total. The total number of employees
registered in the General Accounting
Office in the white-collar category was
4,240, of whom 1,181 were women, rep-
resenting 27.9 percent of the total em-
ployed. Plainly it can be seen that as
of October 31, 1968, women have fared
better in GAO than in other agencies in
grades 8, 9, and 10.

To update the statistics revealed in
the Government Pamphlet SM 62-04,
the staff of the director of the GAO Of-
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Total Percent

Grade employed Women  uomen
T 404 123 30.4
8. . 117 52 44. 4
9 551 147 26.7
10........... 12 3 25.0
| 1 547 54 9.9
12... ..., 606 12 2.0
13 ... 526 4 .8
4. . L. 338 3 .9
15....... ... 120 ... o
16..... ... 45 .. o,
17.. ... ... 9
18... ....... 6 i
Above 18... .. 3o

fice of Personnel Management fur-
nished these data, to which the percent-
ages have been added.

GAO Staff in Grade GS-12 and above
As of June 30, 1970

Total Women Percent
Grade in grade  in grade women
12,0000, 611 18 2.9
13............ 580 7 1.2
4. ... L. 417 4 1.0
15...... ... 160 ...
16. . ... . 45 . ...
Toooo oo L 15 ...
18....... ... 8

Women in the General Accounting
Office are employed in an interesting



WOMEN—AN EMERGING PRESENCE IN GAO

scope of occupations. The numbers and
the positions occupied by groups, ex-

cluding foreign mnationals, are as

follows:

Employvment, June 30. 1970

Occupational group Total Women Percent
women
Social science, psychology 6 1 17.0
Personnel management 28 16 57.1
General administration . 817 693 84.8
Automatic data processing . 61 34 55.7
Accounting and budget 2,621 225 8.6
Management analyst/auditors. . 315 31 9.8
Engineering and architecture 11 . .
Legal and kindred. . 225 70 311
Information and arts 36 30 83.3
Library . . 10 8 80. 0
Mathematics and statistics 35 11 31.4
Equipment, facilities, and service 2
Investigation 18 .. R
Supply 30 19 63.3
Transportation . 371 115 30.9
Total . 4., 586 1.253 27.3

Over one-half of the entire number
of persons employed by the General
Accounting Office are in the profes-
sional staff. Although women are
definitely in the minority, the following
chart, also prepared in the Office of
Personnel Managcment, shows a de-
cided improvement in recent years.

Comparison

In viewing the status of women in the
General Accounting Office, one must

Number Women as
Number of women percent of

of accept-  accept- total
Recruiting year ances ances acceptances
1968-69 . 455 48 10. 6
196768 303 31 10.2
196667 . 332 51 15.4
1965-66. 274 22 8.0
1964-65. .. 323 16 4.9
1963-64. . . 268 7 2.6
1962-63. . . 315 3 9

compare their positions with those in
other agencies of the Government and
with those in private enterprise. Mrs.
Holly K. Hempkill, personnel manage-
ment specialist in the Department of the
Army, writes in the Winter 1970 issue
of the Defense Management Journal®
that civilian women are in less than 2
percent of the professional and scien-
tific fields in the Army. Moreover,
women in grade GS-13 and above jobs
are scarce, making up less than 1 per-
cent of the complement in these grades.

In the same issue of the Defense Man-
agement Journal, Dr. Hester Turner re-
ports that women in uniform are in the
following fields: meteorology, ocean-
ography, computer programming, leg-
islative liaison, logistics, and supply.
There are 40,000 women volunteers in

1 Volume VI, issue No. 1.
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the military service, yet here also there
is a plea for greater utilization of
women’s potential.

Mrs. Faith A. Seidenberg, writing in
the May—June 1969 issue of Case and
Comment, points out that there are very
few women lawyers in the United
States. She makes the assertion that a
woman lawyer is something of an in-
truder in the American courtroom. Yet
this is a field begging for her talents.
Women of voting age number millions
over the male of voting age, yet their
representation in local, State, and na-
tional offices is minimal. The starting
place for many politicians is the train-
ing they receive as lawyers. So, too, a
woman lawyer aspiring to political
heights would have a sound background
and might acquire enviable status.

Prejudices and Myths

Some of the popular prejudices and
myths about working women were shat-
tered at the conference held at Dickson
Art Center, UCLA, and sponsored on
December 3, 1966, by the University of
California Extension, Los Angeles, in
cooperation with the Women’s Bureau,
U.S. Department of Labor. The con-
ference reported on the expanding
employment opportunities for career
women, and the findings are published
by the U.S. Department of Labor in a
booklet entitled “Exploding the Myths.”

Dr. Judd Marmor, author, psychia-
trist. and clinical professor of psychi-
atry at UCLA said that he found
employers to be prejudiced by the myth
that women take off more time because
of illness and that they are not as pro-
ductive as men. A figure for 1961 shows
that 8.6 percent of women changed jobs.
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compared with 11 percent of men.
Where women have higher responsibil-
ity, there is less turnover. Also, women
over 45 tend to remain in the same job.
In performance generally, women are
more dexterous, are more precise, and
are quicker.

Overall View

Value systems are changing at a
rapid pace. Confrontation goes on
daily, and the survival of society will
require a restructuring of cultural
mores. Today, one of the heart-rending
considerations is the population explo-
sion. When young people pledge that
each couple will produce no more than
two children and thereby replace only
themselves, that limitation per se re-
sults in a less demanding role for the
woman as a homemaker. Generally, at
the age of 35 a woman has had her
last child and she returns to the labor
force. Statistics show that 31 work-years
are before her. Thus, another myth
dies—that. because women don’t work
long enough, it is therefore wasteful to
train them.

The most compelling reason for a
woman to be in the labor market at all
is that the position of housewife is not
available to her. either because the
man she would have settled for never
appeared on the scene or because she
evaluated her capabilities as unadapt-
able to the role of wife and mother.
The fact remains that a woman may
need to work in order to earn her live-
lihood. This being so, she is entitled to
her pursuit of happiness. Today. she is
permitted to adopt children, that is, if
she can provide a homelike atmosphere
and can give them the advantages that
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a normal family might provide without
a male head of household. In this cen-
tury many women have been the sole
support and heads of households be-
cause divorce rates are high and be-
cause men die young. A woman may be
left with the responsibility of providing
for aging parents. Moreover, beyond
stressing her right for equal opportu-
nity, she should examine her goals.

In an address before the Society of
Women Accountants of the District of
Columbia on May 14, 1969, the Comp-
troller General of the United States, the
Honorable Elmer B. Staats, said that
women accountants are excessively in
the minority in GAO, the ratio being
something like 24 men to every woman.

An examination of the earned
degrees conferred * during 1967-68 by
1,567 educational institutions in the
United States gives a clue to the paucity
of women not only in GAO but also in
the accounting and administrative fields
generally. More than 871,800 degrees
were conferred. Bachelor’s degrees, re-
quiring 4 or 5 years, were conferred on
636.863 persons, of whom 277,116 were
women. Of these women, 103,141 con-
centrated on education, 34,166 on Eng-
lish and journalism, 15,151 on fine and
applied arts, 44,400 on social sciences,
and 14,201 on foreign languages and
literature.

Where a total of 80,440 persons re-
ceived degrees in business and com-
merce, only 7.275 were women, or less
than 10 percent. A further breakdown
shows that although a total of 18,075

received degrees in accounting, only

2 Statistics from ‘‘Higher Education, Earned Degrees
Conferred”” M. E. Hooper and M. O. Chandler, published
by the U.S. Department of Health, Education, and
Welfare.
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1,292 were women. Of the total of 1,444
degrees given in secretarial studies,
1,405 were women. Of the 454 degrees
given in transportation, only five were
women.

The population of the United States
is expected to reach the awesome total
of 205 million in the 1970 census. An
unfortunate drastic imbalance is dis-
closed in the ratio of men to women
in the breakdown of the total figure.
Swinging from an excess of 1,300,000
men to women in the year 1900, the
momentum of the pendulum reverses to
a ratio showing 5 million more women
than men in the year 1968. In 1900,
women were a minority group in both
industry and Government, but in 1970
women compose one-third of the labor
force. In the midseveniies, it is pro-
jecled that there will be 1 million more
women than men between the ages of 35
and 45, In these years more women will
be iree from the demands of raising
families and will find a need to return
to work. Demography, uninteresting as
are all statistical data, masks the serious
economical and social problem which
requires confrontation.

The Good Life and the
Right Career

Women want and need a valued place
in society. To gain that position will
require concentrating on better choices
in careers. Facing the prospect of a
single life, a young girl would do well
to set her sights beyond the easiest
grasp. That young girl could become
a stunning woman, proud of her own
home and her style of life with its many
worthwhile activities. Becoming so, she
has a right to be proud of her career
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and she should not be stymied in seek-
ing it.

An inquiring girl might look to ex-
amples of women who have achieved
success. Dr. Dorothy Dillon is one. She
is a specialist on Latin America and
was selected by her employer, USIA, as
its candidate for the Federal Executive
Fellowship Program. That program,
started early in the 1960’s, provides
that a Government agency continue its
candidate on the payroll while he
spends a year at the Brookings Institute
where office space, secretarial service,
and library facilities are provided. Dr.
Dillon was the first woman selected for
a fellowship at Brookings. During the
period of her fellowship, Dr. Dillon
wrote a book, her second on “The Two
Americas.” The book is now in the
hands of a publisher. Getting her Ph. D.
was no mean accomplishment as no
assistance was offered. In past years
universities have not offered {ellowships
to women, the thinking being that
women will not use the knowledge.
Hopefully, this opinion is changing. Dr.
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Dillon has used her knowledge and
has been continually employed in her
specialty.

Capt. Rita Lenihan, USN, is histori-
cally one of the first directors of the
Waves. The writer remembers her as a
beautiful young woman, going out on
the town one evening. She was wearing
a gorgeous mink stole draped over a
chic outfit. The time was before mink
stoles became commonplace luxuries.
When the oohing and aahing subsided,
the young lieutenant passed off her tri-
umphant appearance with a gay fillip:
“Well, some people like cars, I like my
mink stole.” Two months later, she was
off to a London assignment and con-
tinued her climb to chief of her corps.

With the many disciplines opening
to women and the apparent irend in
management temperament to make ad-
vancement in careers in these disciplines
available to women in gradually in-
creasing numbers, a young woman
might well step into an office of the
General Accounting Office to find a
career which is both satisfying and
rewarding.
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Generalized Computer Programs—

Are They Worth the Effort?

By Maurice Sady and Richard J. Joyce

It is not uncommon to hear it said that proficiency in the
application of a specific generalized computer program
can usually be achieved by the average auditor in only a
few days. The authors, while not disagreeing with this
premise, discuss in this article an unusual series of
problems encountered in a single application of such a
program and the resources required io resolve them.

Is this assignment suitable for appli-
cation of a generalized computer pro-
gram? Will the generalized computer
program be compatible with the ADP
system under review? Can the assign-
ment be completed in less time and at
less cost by utilizing the computer than
would be required by other means?
Where can 1 obtain expert technical
assistance and support within our own
Office? Is computer time readily avail-
able at a convenient localion?

In all likelihood, most of us have, at
one time or another, asked ourselves
these questions when faced with the
task of reviewing large quantities of
intermingled records to identify and
isolate those records pertaining to a
particular audit objective. Until re-

cently, our choices were limited to such
procedures as spending days working
at an adding machine or calculator,
utilizing a table of random numbers, or
manually extracting a scientific sample
from a mass of records. All this had to
be done before we could even begin to
audit the records.

As the use of computers in business
applications became more widespread,
the accounting profession became
acutely aware that new methods of ex-
tracting and manipulating audit infor-
mation were needed. The result has
been a proliferation of what we com-
monly refer to as generalized computer
programs, designed primarily for the
professional auditor’s use in exiracting
information from any one of several

Mr. Sady is an assistant regional manager of the Philadelphia Regional Office.
He has been with the General Accounting Office since 1953. During the period
December 1956 to May 1961, he was assigned to the Far East Branch. He holds a
B.S. degree from Rider College and is a CPA (Pennsylvania).

Mr. Joyce is a supervisory auditor on the Philadelphia Regional Office staff. He has
been with the General Accounting Office since 1959. He holds a B.S. degree from

VYillanova University.



different data processing systems. Most
of the major public accounting firms
and some computer software firms have
developed programs to automate those
functions which the professional au-
ditor has traditionally found to be
overly time-consuming, laborious, and
usually clerical in nature. It would be
a misnomer to refer to these as audit
programs; rather, they are generalized
computer programs which can more
properly be defined as data retrieval or
exfraction programs.

We in the General Accounting Of-
fice are most familiar with the Auditape
program developed by Haskins & Sells;
however, it is reasonable to expect that,
after evaluation, other generalized com-
puter programs developed subsequently
will also be used in connection with
our reviews. It is probable that one
computer program may be more suit-
able for a particular assignment than
others, but most are designed to give
the auditor the capability of performing
such tasks as computing, verifying.
scanning, comparing, selecting, sum-
marizing, and sampling through use of
the speed and accuracy of the computer.

Along with other regional offices, we
in the Philadelphia Regional Office have
made increasing use of various ADP
audit techniques and routines, includ-
ing Auditape, to accomplish review ob-
jectives. Recently, we encountered a
situation which embodied in a single
assignment many of the problems which
might be expected to arise in the appli-
cation of a generalized computer pro-
gram. Resolving these problems
required the close cooperation of the
regional and Washington data process-
ing staffs in addition to the procurement
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of certain services from a commercial
source.

Need for Generalized Computer
Program

Our office with three other regional
offices was selected to participate in
a review of supply management at
naval shipyards. The ADP stock records
at the Philadelphia Naval Shipyard
which we were to review consisted of
more than 100,000 line items. It was
obvious that a manual screening of
these records would be of minimum ef-
fectiveness and most time-consuming.
Appropriately. the audit program pre-
pared by the lead region (Seattle) sug-
gested the use of Auditape to extend
unit prices and quantities on hand, to
obtain a variety of statistical data, to
select inventory samples, and to evalu-
ate the sample results.

Will the Program Work?

At our opening conference with of-
ficials of the Philadelphia Naval Ship-
yard, we learned that the inventory
records were maintained on a UNIVAC
1T computer. We knew that Auditape
was programmed to work with IBM and
Honeywell equipment and that some
sort of conversion would have to be
made before we could use Auditape.
During our initial discussions we as-
certained that the shipyard did not have
the capability to convert the tapes for
processing on IBM equipment. In addi-
tion. shipyard officials cautioned us that
we might encounter problems in having
such a conversion made.

Initially, we asked ADP personnel of
a number of Federal agencies in the
Philadelphia area whether they had the
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necessary capability, We learned that,
although none had the precise capabil-
ity, the conversion could be made by
utilizing either software or hardware;
that is, a computer program could be
written to convert the data from Univac
code to IBM code or a black box * might
exist that would make the conversion
automatically without the need for
special programming. We learned also
that the conversion would require a
computer capable of reading magnetic
tape with the same specifications as
those of the UNIVAC TII tapes. These
specifications were: nine track, one-half
inch width, density of 1,000 pulses per
inch. and a recording code of binary
excess three. In layman’s terms, this
means simply that the tape has nine
bit tracks or paths running parallel
along its length and is one-half inch
wide, that within a linear inch of tape
there are 1,000 magnetic impulses or
bits which represent data, and that the
proper combination of binary digits
represents their decimal equivalent
plus three.

Since we found no Government activ-
ity with the required ADP capability
available for our use, we inquired of
the Information Services Division of
Univac and were informed that it did
have a black box hooked up to a
UNIVAC III computer which would
convert the data to IBM tape code. We
were informed also that the machine
with an operator would cost $350 an
hour and that, depending on the density
and number of records on the tapes, an
average of two to five tapes could be

1 The black box is a specially designed piece of equip-
ment (hardware). The data are read through a plug
board in the equipment. The plug board can be wired
to convert the data to any tape code desired.
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converted in 1 hour., After discussing
this with our ADP specialisis in the
Office of Policy and Special Studies
(OPSS) in Washington, we decided
that it would be advisable to purchase
these services.

Getting Started

At our request, shipyard officials fur-
nished us two separate inventory tapes.
One contained data on 65,000 line items
and the other contained data on about
40,000 line items. Again, shipyard of-
ficials cautioned that the UNIVAC III
had certain peculiarities which might
prove troublesome in having the tapes
converted. These officials explained that
the UNIVAC III tapes were written in
27-bit words which might consist of six
4-bit characters or four 6-bit characters
depending on whether the data were
numeric or alphanumeric (more on
this later) . In retrospect, we realize that
we did not have a thorough enough un-
derstanding of the significance of this
feature. Consequently, we had a real
communications problem in our attempt
to bring it to the attention of Univac
personnel.

Univac gave us a tape dump * after
conversion which we compared with a
similar dump obtained from shipyard
tapes and found them to be in agree-
ment. Conversion of the two shipyard
tapes required about 45 minutes of
computer time.

Our next step was to prepare the
Auditape specification sheets for proc-
essing the converted tapes. Arrange-
ments were then made for us to use the
GAO computer in Washington, and we

2 A printout of all the data exactly as it appears on
the tape.



felt that our problems were solved, Our
optimism was short-lived, however, be-
cause our edit of the first inventory tape
showed an inventory value of $43 bil-
lion rather than the $15 million it
should have been. Needless to say, we
felt stymied.

Assistance by OPSS Specialist

Having reached the end of our rope,
so io speak, we requested and immedi-
ately received the assistance of a highly
qualified computer programmer on the
OPSS automatic data processing staff.?
We explained our objectives to him
and the problems we had encountered.
After analyzing tape dumps and after
obtaining additional information from
the shipyard and Univac, the program-
mer came lo the conclusion that the
Univac black box had converted all of
the data as if it were alphanumeric. In
other words, data on the shipyard
tapes—such as stock numbers, project
numbers, item descriptions, and vari-
ous management codes—were written
in alphanumeric and these data were
converted properly. However, other
data—such as unit prices, quantities,
and dates—were coded as numeric but
converted as if they were alphanumeric.
As a result, we did not have a true rep-
resentation of these particular data ele-
ments. The following information
should serve to illustrate the signifi-
cance of this numeric/alphanumeric
feature.

A management code of ABCD would
be expressed in binary excess three as
follows:

A B C D
01 0100 01 0101 OI 011C¢ 01 0111

3 The computer programmer referred to is Mr. Charles
R. Brown.
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The 4-character alpha code requires 24
of the 27-bit UNIVAC IIT word. (Two
bits are used for parity and one for
sign.)
A quantity on hand of 1,234 would
be expressed as follows:
1 2 3 4
0100 0101 0110 0111
It can be seen that this quantity re-
quires only 16 bits of the 27-bit word
and that two additional numeric char-
acters could be added or, in this case,
two leading zeros would be added.
The point being made is that six biis
are needed to represent an alpha char-
acter but only four bits are needed for
a numeric characier; consequently,
four alpha characters can be written in
one UNIVAC III word, but, if all the
data are numerics, six characters can
be written in a word. In converting
numeric fields of data as if they were
alphanumeric, six bits rather than four
were read through the plug board and
translated as one character. The result-
ing errors were colossal, particularly
with respect to the many items having
a zero quantity of items on hand,
A zero quantity on hand is expressed
in binary excess three as follows:
0 0 0 0 0 0
0011 0011 0011 0011 0011 0011
Interpreting this as four 6-bit charac-
ters rather than six 4-bit characters
results in the following code:

001100 110011 001100 110011
The plug board conversion of these
6-bit configurations is:
9 43 9 43
(The sign is ignored except in the units
position of the field.)
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Through conversion of a zero quan-
tity on hand to 9,393, it is not difficult
to understand how we arrived at a $43
billion inventory value.

It should be pointed out that this
numeric/alphanumeric feature is a
hardware characteristic. Programs
written for a UNIVAC 111 computer do
not have to take advantage of this fea-
ture and all data can be written as
alphanumeric if the programmer so de-
sires. However, if the feature is utilized,
the program must designate those fields
containing all numerics.

We determined later that the utility
programs which Univac and the ship-
yard used to provide us with tape
dumps did not utilize the feature and
that all data were read as if they were
alphanumeric. Consequently, the tape
prints before and after conversion
which we used for comparison purposes
had to be the same.

Resolving the Problem

After an understanding of the nature
of the problem was obtained the ques-
tion remained as to how to get it re-
solved. The OPSS programmer decided,
after considering several alternatives,
fo prepare a computer program to re-
vise the format of the original shipyard
tapes; that is, the data would be read
into a computer and those fields which
contained all numerics would be re-
written as alphanumeric on the output
tape (two zero bits would be added to
each 4-bit numeric character). This
method, although workable, posed the
additional problem of finding available
time on a UNIVAC IIl computer to
revise the format of the tapes and then
have them converted again by Univac.
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The OPSS programmer came to Phil-
adelphia and, with assistance of ship-
yard personnel, began preparing the
programs {separate programs were Ie-
quired for each inventory file because
of the different file layouts). At the
same time we began a search for avail-
able time on a UNIVAC III computer.
The shipyard compuier was being uti-
lized three shifts a day, 7 days a week,
and a backlog of production work ex-
isted; therefore, time could not be made
available to us. We informed Univac of
the problems we had with the converted
tapes and of our plans to revise the tape
formats. Univac agreed, in view of the
problems we had initially, to convert
the tapes again at no additional cost.

After completing the programs, the
OPSS programmer accompanied us to
Univac for the purpose of converting
the inventory records. The first tape
required almost 3 hours of computer
time for compiling and debugging the
program, for running the program to
revise the format of the shipyard tape,
and for processing the revised tape
through the black box to convert it to
IBM tape code.

In view of the amount of time re-
quired, we decided not to attempt con-
version of the second file until we were
sure that the data were converted prop-
erly and that we could process the file
with Auditape. The Auditape specifica-
tion sheets we prepared previously had
to be modified somewhat as a result
of revising the format of the tapes, and
arrangements were again made to use
the GAO computer in Washington,

As previously mentioned, the ship-
yard tapes were written in a density of
1,000 bits per inch, whereas the con-



verted tapes were written in a density
of 556 bits per inch. Because of this
expansion in the density, the 40,000
stock records were contained on two
reels of tape. We annotated the fact
that we had two reels of input in the
Auditape specification card, and we be-
gan the edit of the first reel. Normally,
when the last record on the first reel is
edited, the tape will automatically re-
wind and a message is printed out to
begin reading in the second reel.

It is difficult to describe our feeling
of despair as we watched the tape flap
around inside the tape drive after the
machine continued to read the first in-
put reel right off the end of the tape.
Once again, we relied on our man from
OPSS to tell us what happened. We
learned that, in IBM tape code, an am-
persand (&) at the end of a record
designates the end of the reel. When
the ampersand, commonly referred to
as a tape mark, is detected, the reading
process stops and the tape is automati-
cally rewound. If a tape mark is not
detected, the machine will attempt to
read data right off the end of the tape.
You are right if you guessed that our
tapes did not contain tape marks.

Solution to this problem required
reading the data through the computer
until we neared the end of the tape, at
which time the printer was turned on
and the last few records were printed.
From this printout we were able to
identify the stock number of the last
record on each of the two tapes. A
program was prepared to read the tapes
until the last stock number was iden-
tified and to write a tape mark at the
end of that record.

GENERALIZED COMPUTER PROGRAMS

After having tape marks written at
the end of the tapes, we were able to
process the inventory file using Audi-
tape and to reconcile the number of
stock records and dollar values with
control figures obtained from the ship-
yard. We did this to assure ourselves
that the data were not distorted in any
way as a result of conversion.

With renewed confidence, we re-
turned to Univac and went through the
same process with the second file of
inventory records. Being able to antici-
pate most of the problems, however,
made the second go-round a simple and
almost routine exercise.

Once the problems of converting the
shipyard tapes had been accomplished,
it was a relatively simple matter to uti-
lize the Auditape routines to accomplish
the objectives of the audit program.
The shipyard concarred in our findings
without question, and we anticipate
that related action will result in sub-
stantial savings in the area of inventory
management.

Conclusion

On the basis of our experience to
date, we definitely feel that generalized
computer programs are well worth the
effort involved in applying them. We
most certainly could not have effectively
participated in the shipyard review
without utilizing Auditape or some
other generalized computer program.
With each application we gain more ex-
perience in the use of these programs
and become more aware that we have
the means for manipulating large
masses of data with reasonable as-
surance of accuracy and statistical
soundness.
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Also, our experience has demon-
sirated to us that we have the available
resources within our own organization
to successfully cope with a variety of
complicated automatic data processing
problems. The future can hold nothing

less than a continuing increase in our
utilization of generalized computer pro-
grams; consequently, we should utilize
our own resources as fully as possible to
gain the proficiency needed to meet this
challenge.

GAO Walhdog Photo

The authors, Sady and Joyce, check over a computer printout from one of their tests.
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Avuditape: A Versatile Audit Tool

By Philip B. Thibeau

This article demonstrates that the utility of the Auditape
system extends beyond statistical sampling. Auditape
gives an auditor the capability of reading, manipulating,
and selecting information from masses of data stored
as a patitern of magnetic spots on tape or as holes in
punched cards. It can be used by persons who have no
specialized knowledge of compuiers or programming
languages and who have had only a limited amount of
instruction. Generally, the specific functions it performs
are arithmeltic ealculations, special analyses, and statisti-

cal sampling.

During a recent review at the Pearl
Harbor Naval Shipyard, we were con-
fronted with the problem of analyzing
and evaluating the management of
shipyard material, as well as the respon-
siveness of the naval supply system and
other suppliers to the material needs
of the shipyard. The broad objectives
established for this assignment ap-
peared almost impossible o achieve
within the allotted man-days because of
the sheer magnitude of the shipyard’s
operations.

—In fiscal year 1969, the shipyard’s
6,000 employees accomplished 25
major ship overhaul and repair
jobs and numerous other small
jobs at a cost of nearly $100
million.

—The shipyard’s material—about
50,000 line items valued at over
$5 million—was recorded in three

separate inventory accounts: di-
rect material, unassigned direct
material, and shop stores, each of
which would require a separate
analysis.

—To meet its material requirements,
the shipyard processed about 125,-
000 purchase requisitions in the
course of a year. About 60 percent
of these requisitions were directed
to the local naval supply center
while the remainder were referred
to other sources, both in Hawaii
and on the mainland. The analysis
of responsiveness would be com-
plicated by the diversity of supply
sources, each with its own char-
acteristics and problems.

Our review at Pearl Harbor was part
of a major review of shipyard supply
management which was also being per-
formed at naval shipyards located in

Mr. Thibeau is a supervisory auditor in the Far East Branch assigned to the Honolulu
office. Since joining the Office in 1961, he has worked with the Defense Division
in Washington and in the Boston Regional Office. Mr. Thibeau has a B.S. degree

from Husson College, Bangor, Maine.
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San Francisco, Calif., Bremerton,
Wash., and Philadelphia, Pa. In recog-
nition of the ambitious scope of work
at each shipyard, the Seattle Regional
Office, the lead region on this assign-
ment, had provided for the application
of statistical sampling techniques, us-
ing Audilape, in the analyses required
to achieve the audit objectives.

We found that the primary value of
the Auditape system in statistical sam-
pling was its ability to quickly analyze
the characteristics of the universe and
to select the proper number of repre-
sentative items for detailed examina-
tion. Without this capability, the mere
selection of a sample would have been
a time-consuming and arduous task.

It became apparent to us, while using
the system for sampling, that our new-
found programming capability pro-
vided us with the ability to tap any or
all of the information in the computer
data bank. This opened new vistas to
us. For certain of our analyses, we were
able to rapidly accomplish a 100-per-
cent review of the universe without re-
sorting to sampling. Once we had as-
certained what information was in the
data bank, we were able to isolate, re-
arrange, and summarize any items of
interest. Why sample in those instances
where every item can be examined with
the speed of light?

Examples of what we were able to
accomplish with our new knowledge
are presented below.

Analysis of Shop Stores

At the time of our review, the ship-
yard’s shop stores inventory included
21,000 line items located in 12 shops.
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The computer data bank had an entry
for each item, arranged serially by
stock number. We examined the layout
of the tape where daia on the shop
stores were stored to learn what in-
formation was included.

One thing we noted was that each
item entry included identification of
the shop store where the item was lo-
cated. We would therefore be able to
further refine our analysis.

We obtained overall shop stores sta-
tistics, such as the quantity on hand and
value, for each of the 12 shops. In addi-
tion, we programmed the compuier to
compute the amount of excess material
included in the inventory, using the
shipyard’s criteria for establishing stock
levels. Our analysis showed that over
90 percent of the value of the excesses
involved about 700 of the 21,000 line
items and that these items were located
in two production shops.

To obtain similar information with-
out the use of Auditape, our staff would
have had to work from a printout con-
taining over 21,000 line items, classify
the line items by production shop, and
manually compute the amount and
value of any excess quantities of the
line items on hand. The use of Audi-
tape enabled us to “zero in” on the
source of the excesses, establish sig-
nificance, and draw a sample in only
a few hours.

Analysis of Supply
Responsiveness

The shipyard’s records showed that
about 60 percent of its 125,000 annual
material purchase requisitions were
handied by the local naval supply cen-
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ter and the remaining 40 percent were
handled by other sources.

To test the supply cenier’s respon-
siveness, we obtained its requisition
history tape file which contained more
than 60,000 records and, through the
use of Auditape, obtained a printout
of all shipyard-initiated requisitions
that were satisfied by the center—4,000
out of 6,400. The result of this step was
a listing of the 2,400 shipyard requisi-
tions that were not immediately satis-
fied by the center. We then programmed
the computer to take a statistical sam-
ple of the unfilled requisitions. The
confidence and precision factors in-
serted resulted in only 33 line items
being printed out for our detailed
review.

To make an evaluation of supply re-
sponsiveness for those material re-
quests outside the responsibility of the
naval supply center (40 percent of the
requisitions, or about 50,000 a year),
we obtained a current tape layout for
outstanding requisitions. In addition,
to determine whether supply responsive-
ness was affecting production and hence
resulting in increased costs, we were
interested only in requisitions for ma-
terial that was designated for produc-
tion. we made several
computer inquiries which omitted all
requisitions not coded as being for
production items, and this resulted in a

Therefore,

printout of oustanding requisitions for
production items. These inquiries re-
duced the universe by about 30 percent.

To determine the length of time the
requisitions had been outstanding, we
made further computer inquiries and
derived printouts of items on requisi-
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tions that had been outstanding more
than 30 days. The 30-day printout listed
2,630 requisitions valued at $2,024,565.
Numeric and monetary samples of the
above data were made, and the stage
was set for a detailed examination.

In addition, we obtained an analysis
of all outstanding requisitions giving
the source (supply center, local pur-
chase, or mainland purchase) from
which the material was requested and
the application (direct material inven-
tory, direct to production shop, shop
stores, etc.) of the material. This analy-
sis showed that a disproportionately
high percentage of overdue, unfilled
requisitions had been directed to local
and mainland suppliers. {The naval
supply center was much more respon-
sive.) We then selected a sample for
the purpose of ascertaining the effect of
these unfilled requisitions.

Significant audit time would have
been required to provide this type of
coverage on a statistically sound man-
ual basis. For example, the manual de-
letion of about 3,600 non-productive-
type items from a universe of 12,000
and the aging of the outstanding requi-
sitions would have been extremely time-
consuming. Also, it would have been a
formidable task to manually identify
and list the 6,400 shipyard requisitions
directed to the supply center. The math-
ematical calculations alone would have
required several man-days. With the
Auditape, this work took about 15
hours, including 5 hours of computer
time.

Other Analyses

The audit program required a deter-
mination as to whether direct material
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was being purchased prematurely by
the shipyard, placed in storage, and
held for prolonged periods of time
prior to use. The shipyard had a direct
material inventory consisting of more
than 5.000 line items valued at $1.7
million.

We obtained the shipyard’s tape lay-
out of the direct material inventory ac-
count and programmed the computer
to provide an analysis of line items and
related value of the three “on hand”
classifications and the “due in” bal-
ances. This gave us information on the
status of various subdivisions of the
account.

To determine the length of time the
items of material had been in storage,
we programmed the computer to give
us summaries of items that had been
held in storage more than 30, 60, 90,
120, and 360 days and related values.
These summaries gave us quick iden-
tification of indicated problem areas
and led us to obtain a printout of all
items held for more than 60 days. This
printout gave us the receipt date, quan-
tity, and value of the material, and the
name of the ship that required the ma-
terial. The total value of items held
more than 60 days was also obtained.
We then drew a statistical sample of
these items to examine into the causes
of premature procurement.

For unassigned direct material, the
Auditape enabled us to screen the shop
stores account consisting of 21,000
items and to extract a list of about 5,000
items valued at $1.8 million. This was
done by programming the computer
to delete all shop stores items that were
not coded as unassigned material. We
then programmed the computer to delete
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all nonstandard stock items and re-
ceived a printout of all standard items
listing the balance on hand, unit price,
inventory value, and demand data. A
sample of these data was received and
reviewed in detail.

To obtain the above information
manually, we would have had to
analyze and schedule data from several
printouts containing about 21,000 line
items. The Auditape time for this pro-
cedure was less than 2 hours.

In reviewing shop stores insurance
items (items not normally stocked in
the supply system), we obtained suf-
ficient statistical data, after about 2
hours of Auditape time, to assure our-
selves that there were no problem areas
warranting further work. Again, a
manual accumulation of data to arrive
at this decision would have taken con-
siderable time.

After receiving printouts for the data
desired and statistically
sound sample data, we reviewed, in de-

obtaining

tail, all aspects of the sampled requisi-
tions from their inception in shipyard
planning to their end-use status. This
procedure included a review of the ship-
yard’s planning and supply functions,
production shops, and warehouses. Ad-
ditionally, the samples were used to test
the procedures and positions of the
naval supply center and supply system
concerning stock levels and demand his-
tory and the reasons for the center’s
and the system’s not being able to
respond.

Conclusion

Auditape is a versatile tool. It can be
useful not only for statistical sampling
but also as a means of access to the
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entire computer data bank. It has a are opened by it that would otherwise
surprising capability to analyze the be impractical because of exorbitant
stored data. Avenues of investigation manpower requirements.
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Using an ADP Information Retrieval System in

Auditing an Educational Assistance Program

By Robert A. Wlodarek

Management’s increasing reliance upon automated infor-
mation systems to direct and control organizational activi-
ties has thrust the auditor into a changing environment
for data collection and analysis. In recent years GAO has
heen placing increasing emphasis on the use of automated
data retrieval systems to manipulate, extract, and analyze
data from card, tape, and disk files. The retrieval systems
are lengthening the auditor’s reach into voluminous files,
strengthening his analytic grasp, and sharpening his vision
for significant operational relationships.

The Chicago Regional Office recently
used Audassist, an ADP information
retrieval system developed by a public
accounting firm, to make an audit of
the Veterans Administration (VA) edu-
cational assistance program.' The pur-
poses of the educational program in-
clude assisting eligible veterans and
servicemen to undertake higher ed-
ucation and to make a vocational
readjusiment.

The audit was undertaken io test
the eligibility of veterans’ receiving ed-
ucational assistance, to determine the
propriety of the payments made to vet-
erans, and to examine into the reasons

1 Previous articles and news items in the Review have
described the Auditape system developed by Haskins &
Sells. The system referred to in this article is known as
Audassist. and was developed by Alexander Grant &
Co., Chicage, I1l.

for, and collection efforts on, educa-
tional assistance accounts receivable.

The GAO Regional Office in Los An-
geles was designated as lead region and
the Boston Regional Office as partici-
pating region to conduct detailed ex-
aminations in these two cities. The
Chicago Regional Office used Audassist
to obtain audit samples and analytic
summaries from VA magnetic tape
files. The files are centrally maintained
at the VA’s Data Processing Center,
Hines, 1.

Audassist was used to provide audit
staffs in Los Angeles and Boston with
the following information from the
Data Processing Center files:

1. Preliminary 100-item samples—

for statistically determining the
characteristics and eligibility of

Mr. Wlodarek is a supervisory auditor in the Chicago Regional Office. He is a
graduate of Tri-State College and has been with the General Accounting Office

since 1962.
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veterans currently receiving edu-
cational assistance.

Additional 400-item samples—to
permit increasing the preliminary
samples (item 1 above) to achieve
desired precision and reliability.
. 200-item samples—to review rea-
sons for educational accounts re-
ceivable and the efficacy of
subsequent collection efforts,
Analytic schedules of accounts
receivable—summarized as to
age, school, and type of institu-
tion.

The specialized nature of the review
dictated that staff members specializing
in ADP techniques be brought into the
review during its early stages. Plans
for conducting the detailed examina-
tions and for retrieving and analyzing
tape-file data were developed concur-
rently. The review involved VA and
GAQ officials in Washington; the GAQO
regional review staff at Chicago, Bos-
ton, and Los Angeles; and the ad-
ministrative and technical staffs of the
Data Processing Center. Effective co-
ordination between these widely dis-
persed groups depended upon good
communications. For example, data-
handling problems encountered at the
Center could affect the program for
audit field work being prepared in Los
Angeles, Similarly, audit programming
decisions made in Los Angeles and
Washington could affect plans for ex-
tracting data at the Center.

It was not necessary to expand the
review beyond the preliminary samples
drawn (see foregoing item 1) because
of the VA’s favorable reception to field
work performed by our Los Angeles
and Boston Regional Offices. Neverthe-
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less, the selection of samples on a prob-
ability basis created the capability for
determining precision of, and confi-
dence in, sampling results.

In our opinion, the Audassist retriev-
al system, with the support of the
Center’s special programming, gave the
review better direction and focus and
permiited audit field stafi to be used
more effectively. The retrieval system
insured the adequacy of sample design
and increased the number of options
available to accomplish program analy-
sis. Data retrieval systems, we believe,
significantly advance the auditor’s tech-
niques of information handling and
program analysis.

Description of the Retrieval
System

The Audassist retrieval system is a
generalized computer program de-
signed primarily to meet the one-time
or occasional data needs of auditors
and other managementi analysts. The
system permits flexibility in the se-
quencing of instructions to age, cal-
culate, and test

stratify, sample,

conditions, Briefly,

Age—-computes elapsed time, in cal-
endar days, of a record, such as an
account receivable.

Calculate—performs the basic math-
ematical operations of addition,
subtraction, multiplication, and
division.

Stratify-—classifies data into as many
as 17 categories in a single proe-
essing run.

Sample—selects one or more sam-
ples using a choice of systematic

selection techniques. Several sam-
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ples may be drawn during one
processing run.

Test—identifies records with certain
designated characteristics.

The system physically consists of con-
trol forms, coding sheets, an instruc-
tion manual, and a computer program
residing on magnetic tape or disk. The
computer program contains three
major subroutines or phases—data
conversion, processing, and output.
Each phase requires the user to encode
instruction sheets.

Data  conversion creates a fixed-
length record which has a maximum
length of 200 characters and as many
as 19 data fields.

Processing directs the computer (in
25 instructions or less) to make calcula-
tions, test logical relationships, or
select items.

Output provides printouts of as many
as 13 information fields. These fields
may display from one to three levels of
totals.

The present version of the system re-
quires an IBM 360 computer, model 25
or over, with tape and disk capability.

The firm that developed the retrieval
system provides its auditors with 5 days
training in use of the system. A mem-
ber of the GAO Chicago Regional Office
attended one of these seminars in July
19609.

Review of VA Educational
Master Records

VA’s master file on educational as-
sistance consisted of 100 reels of mag-
netic tape containing more than 2 mil.
lion records. Six types of transactions
were intermingled in the master file. For
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purposes of our audit, we were inter-
ested in two transaction types: current
and terminated awards. VA master rec-
ords are not of uniform length because
of variable-length information, such as
details on veteran dependency.

We arranged with Data Processing
Center officials to have the agency ADP
staff write a special program to provide
us with abridged copies of the master
files. Because our information needs
were limited geographically and as to
types and particulars of transactions,
our abridged copies were restricted
to—

—Assistance payments administered
by the Boston and Los Angeles VA
regional offices,

—Current and terminated award
types of records, and,

—Only those portions of the forego-
ing records needed to satisfy audit

objectives.
We furnished Center officials with
programming specifications setting

forth records and data fields to be re-
tained, item and dollar accumulators
to be established for control purposes,
and requirements for printed and tape
output.

Eliminating the records for all VA
regional offices except Boston and Los
Angeles reduced the master files to 12
reels containing approximately 237,000
records. Further eliminating all trans-
action types except current and termi-
nated awards reduced the file to four
reels containing approximately 176,000
records, and two supplementary reels of
recejvable records containing approxi-
mately 12,500 accounts.
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FLOWCHART 1

SAMPLE SELECTION OF CURRENT AWARDS
USING RETRIEVAL SYSTEM

TAPE
FILES OF
CURRENT AND

TERMINATED
AWARDS

DATA CONVERSION
OF FILES INTO
RETRIEVAL SYSTEM
FORMAT

RETRIEVAL SYSTEM
SELECTION OF
100 -ITEM AND

400 ~ITEM
SAMPLES

LISTING OF 100~ ITEM RE-SORT SAMPLES
AND IN

400 — ITEM SAMPLES SCHOOL - CODE
SEQUENCE

LISTING OF
SAMPLES IN
SCHOOL -CODE
SEQUENCE
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The Audassist system requires rec-
ords to be in fixeddength format. Qur
audit objectives did not require access
to certain fields in the master file. Elim-
inating these fields had the effect of con-
verting the VA’s variable-length rec-
ords to uniform-length records.

In establishing dates for stariing our
field examinations at Boston and Los
Angeles, we considered the Center’s
leadtime needs for preparing and test-
ing programs and scheduling produc-
tion runs. The Center segmented our
requests into three phases of effort and
provided one segment at a time, This
arrangement shortened leadtime and
reduced the complexity of the Center’s
programming effort.

Selecting Samples and
Preparing Analytic Summaries

The Los Angeles Regional Office re-
quested a selection of 500 items for each
VA regional office as a maximum-sized
sample of veterans currently receiving
educational assistance. This selection
was to consist of a 100-item preliminary
sample and a 400-item supplementary
sample. The 500-item sample was con-
sidered the maximum size necessary for
achieving 95-percent reliability in esti-
mating true values of the universe
within +2 percent.

As shown in Flowchart 1, the Audas-
sist system was used to reformat the
tape files provided by the Data Process-
ing Center, select the samples of cur-
and prepare separate
listings for the two VA regional offices.
Also, tape files containing the samples

rent awards,

in file-number order were re-sorted to
provide lists in school-code sequence.
This rearrangement permitted audit
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staffs to examine school files at the VA
regional offices more conveniently.

The retrieval system was also used to
obtain samples and analytic summaries
of veterans’ accounts receivable.

As illustrated in Flowchart 2, iwo
types of receivable samples were de-
veloped. Sample 1 consisted of 200 vet-
the
combined universe of current and ter-
minated awards. This sample main-
tained the proportionality of the cur-
rent and terminated awards. Because
terminated award cases were heavily
represented in sample 1, another sam-
ple was drawn and furnished to the lead
region for its consideration. Sample 2
was evenly weighted, consisting of 100
current and 100 terminated awards.

We used the retrieval system to in-
terrogate the files to find records con-
taining more than one receivable. The
lead region subsequently asked for a

eran receivables selected from

listing of multiple-receivable records
to inquire into the circumstances of
these receivables.

The retrieval system was used to an-
alyze receivables by discovery date—
the year and month in which the over-
payment was discovered or automat-
ically computed—school code, type of
institution, overpayment cause, and
schools with more than four overpay-
ments, in the manner shown in Flow-
chart 3. As a result, the lead region
requested, as a basis for further review,
a listing of schools with more than four

receivables,

Benefits of Using Retrieval
System

The Data Processing Center’s special
programming reduced the 100-reel mag.
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FLOWCHART 2

SAMPLE SELECTION OF ACCOUNTS RECEIVABLE

USING RETRIEVAL SYSTEM

TAPE
FILES OF

ACCOUNTS
RECEIVABLE

DATA CONVERSION
OF TAPE FILES
INTO
RETRIEVAL SYSTEM
FORMAT

RETRIEVAL SYSTEM
SELECTION OF

RETRIEVAL SYSTEM
SELECTION OF

RETRIEVAL SYSTEM
SCREENING OF

SAMPLE NO. 1 SAMPLE NO. 2
(200 ITEMS FROM (100 CURRENT AND MROERC:?:‘SA:“J:E
UNIVERSE OF 100 TERMINATED
RECORDS) RECORDS) RECEIVABLE
LISTING
LISTING LISTING oF
OF OF RECORDS WITH
SAMPLE NO. 1 SAMPLE NO, 2 MORE THAN ONE
I\/ \/ RECEIVABLE
£05—497—T0—5 65
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netic tape file of educational master
records to a manageable six-reel file.
The Audassist system, used in conjunc-
tion with the magnetic tape files spe-
cially prepared for us by the VA,
enabled us to sophisticate the design of
the review, obtain data to fit the design,
and provide effective options for assess-
ing the course and conduct of the edu-
cational assistance program.

As a result of the audit, the Office is
preparing recommendations to improve
VA operations by automating certain
aspects of educational assistance pro-
cedures. These improvements are in-
tended to reduce processing costs, pro-
vide quicker servicing to veterans and
reduce VA’s educational assistance
overpayments. Also, the Office has rec-
ommended that the VA periodically ob-
tain additional analytic data on over-
payment receivables by school as an
aid the educational
program.

The savings directly attributable to
use of Audassist are not measurable for
there has been no prior audit of the VA
educational program that is directly
comparable. The audit would have been
substantially modified if, instead of us-
ing centralized tape records, we had
used local documents at the VA
regional offices.

in managing
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We obtained statistically sound sam-
ples from a conglomeration of 2 mil-
These
extracted with ease when considering
the alternatives of selecting hard-copy
samples manually by means of random
numbers, systematic sample procedures,
or terminal digits.

Had we been restricted to hard-copy
records in regional offices, it would have
been prohibitively time-consuming to
determine probability samples; pull
the case files; review file contents; and
schedule seemingly significant events,
transactions, or relationships. With the
retrieval system, most of this detailed
work was relegated to the computer.

The project developed good rapport
among the dispersed participating
groups working on the audit. Within
GAO, we found that we were achieving
maximum benefits from field work; the
unhampered interchange of informa-
tion permitied the Office to take prompt
advantage of new-found data.

lion records. samples were

Use of the central tape files in con-
junction with the Audassist reirieval
system brought about highly desirable
interaction between parallel and com-
plementary groups and, we believe, as-
sisted staff to
overcome inhibitions of auditing in an

accounting-oriented

ADP environment.



ADP INFORMATION RETRIEVAL SYSTEM

FLOWCHART 3

ANALYSES OF ACCOUNTS RECEIVABLE
USING RETRIEVAL SYSTEM

TAPE
FILES OF
ACCOUNTS
RECEIVABLE

DATA CONVERSION
OF TAPE FILES
INTO
RETRIEVAL SYSTEM
FORMAT

RETRIEVAL SYSTEM
SORT OF RECORDS
BY
SCHOOL CODE

RETRIEVAL SYSTEM
SORT OF RECORDS
BY
OVERPAYMENT
CAUSE CODE

RETRIEVAL SYSTEM
SCREENING OF
RECEIVABLES BY
DISCOVERY
DATE

RETRIEVAL SYSTEM
SCREENING OF
RECEIVABLES BY
SCHOOL CODE AND
INSTITUTION

RETRIEVAL SYSTEM
SCREENING OF
SCHOOL S HAVING
MORE THAN FOUR
RECEIVABLES

RETRIEVAL SYSTEM
SCREENING OF
RECEIVABLES BY
OVERPAYMENT
CAUSE

SUMMARY LISTING
OF RECEIVABLES
BY
DISCOVERY DATE

SUMMARY LISTING
OF RECEIVABLES
BY SCHOOL CODE
AND INSTITUTION

SUMMARY LISTING
OF SCHOOLS
HAVING MORE THAN

FOUR RECEIVABLES

SUMMARY LISTING

OF RECEIVABLES

BY OVERPAYMENT
CAUSE
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The Versatility of a Computer In Auditing

By Warren Nogle

The San Francisco Regional Office has used computer
techniques in several recent audits. In each case there
either have been significant savings in audit time or the
use of the computer has permitted analyses which could
not have been made any other way. In this article, four
of these applications are described. These applications
underscore the great potential that exists in the use of
computers in GAO audit work.

Blue Shield

This assignment was an audit of the
controls over payments to physicians
for nursing home visits under the Fed-
eral Medicare and State Medicaid pro-
grams in California. Blue Shield, a
private corporation under coniract to
the Social Security Administration and
the State, processes and pays claims for
services provided under these programs.

Blue Shield, for all recipients to
whom a payment has been made, main-
tains magnetic tape records containing:

1. Patient medical number,

2. Patient name,

3. Diagnostic code,

4. Type of service rendered (stand-
ard codes have been developed for
each type of service provided),

5. Dates of visit or service,

6. Amounts paid by—

a. Medicare

b. Medi-Cal

7. Names of providers (doctor, hos-
pital, nursing home, etc.), and
8. License numbers of providers.

These tape files, which exceeded 170
reels for fiscal year 1969, contained an
estimated 27 million entries. During
previous work at Blue Shield, our au-
ditors had problems in that it was not
practical to 